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(54) INFORMATION DISPLAY DEVICE AND OPERATION INPUT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an information display device capable of giving 
a sure operation feeling without a push-in stroke, performing a tracing operation and 
reducing the number of parts around an operation surface and a display surface. 
SOLUTION: An operation panel 10 is arranged on a liquid crystal display panel 20 and 
the operation panel 10 is supported by piezoelectric elements E1-E4. When the 
operation surface 1 1 of the operation panel 10 is pressurized with a finger, a voltage is 
generated at both ends of the piezoelectric elements E1-E4 by that, and by detecting 
it and performing an arithmetic operation, operation force and an operation position 
are detected. When the operation force larger than a prescribed threshold value is 
detected, a high frequency is supplied to the piezoelectric elements E1-E4 and thus, 
the operation surface 1 1 is vibrated. An operator obtains the sure operation feeling by 



the vibration. Since the operation force to the operation surface is detected and the 
vibration is imparted to the operation surface 11 by the common piezoelectric 
elements E1-E4, the number of the parts is reduced. Also, since the panel is not 
reacted with the operation force smaller than the prescribed threshold value, the 
tracing operation is possible. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is an information display (a). Information-display side (b) The transparence 
or the translucent control unit which has a predetermined actuation side and has been 
arranged on said information-display side, (c) It combines with said control unit. A 
dynamic operation and an electrical signal A bidirectional functional means convertible 
in both directions, (d) The actuation signal drawing means which takes out the 
electrical signal generated from said bidirectional functional means according to the 



operating physical force given to said actuation side as an actuation signal, (e) 
Information display characterized by having the drive control means which answers 
said actuation signal and sends out an electric driving signal to said bidirectional 
functional means, and for the dynamic reaction produced with said bidirectional 
functional means being transmitted to said actuation side by said driving signal, and 
being realized as an operators tactile feeling. 

[Claim 2] It is the information display of claim 1 and is said drive control means, (e-1) 
Information display characterized by having an actuation signal judging means to send 
out said driving signal to said bidirectional functional means when said actuation signal 
is compared with a predetermined threshold and said actuation signal exceeds said 
threshold. 

[Claim 3] It is the information display characterized by being the information display of 
claim 2 and said actuation signal judging means changing the mode of said driving 
signal according to the magnitude of said actuation signal. 

[Claim 4] It is the information display of either claim 1 thru/or claim 3. Said 
bidirectional functional means (c-1) Are separated and arranged mutually spatially, 
and while having two or more unit functional means convertible in both directions, 
each a dynamic operation and an electrical signal Said information display is (f) further. 
Information display characterized by having a position signal generating means to 
generate the position signal which expressed the actuated valve position on said 
actuation side based on two or more electrical signals generated from said two or 
more unit functional means according to the operating physical force given to said 
control unit. 

[Claim 5] The information display which is an information display of claim 4 and is 
characterized by having three or more unit functional means distributed 
two-dimensional as said two or more unit functional means. 

[Claim 6] It is the information display characterized by being the information display of 
claim 5, and for said actuation side being an abbreviation rectangle side, and having 
four unit functional means arranged as said two or more unit functional means in 
about 4 corners of said abbreviation rectangle side. 

[Claim 7] It is the information display of either claim 1 thru/or claim 3, and is said 
actuation means, (b-1) Information display characterized by having the touch panel 
which generates the position signal according to the actuated valve position on said 
actuation side. 

[Claim 8] It is the information display characterized by being the information display of 
either claim 4 thru/or claim 7, and said drive control means changing said threshold 
about said actuation signal according to said position signal. 

[Claim 9] It is the information display characterized by being the information display of 
either claim 4 thru/or claim 7, and said drive control means changing the mode of said 
driving signal according to said position signal. 



[Claim 10] It is the information display of either claim 2 thru/or claim 9 (g). Information 
display characterized by having further a logic-gate means to transmit generating of 
said position signal to a predetermined information processing means when said 
actuation signal exceeds said threshold. 

[Claim 1 1] It is the information display characterized by being the information display 
of either claim 1 thru/or claim 10, and said bidirectional functional means containing a 
piezoelectric device. 

[Claim 12] The information display of either claim 1 which it held in portable housing 
which has a predetermined principal plane, and the actuation side was exposed to said 
principal plane, and was used as the portable mold thru/or claim 10. 
[Claim 13] The information display characterized by having further 1 which is the 
information display of claim 12, is arranged fixed in fields other than said principal 
plane of said housing, and receives the actuation according to the contents of a 
display of said screen, or two or more actuation switches. 

[Claim 14] It is an information display (a). Information-display side (b) The 
transparence or the translucent control unit which has a predetermined actuation side 
and has been arranged on said information-display side, (c) Distribution arrangement 
is spatially carried out within limits combined with said control unit. Each a dynamic 
operation Two or more unit functional means convertible into an electrical signal, (d) 
The actuation signal drawing means which takes out the electrical signal generated 
from said two or more unit functional means according to the operating physical force 
given to said actuation side as two or more actuation signals, (e) Information display 
characterized by having a position signal generating means to generate the position 
signal expressing the actuated valve position on said actuation side, based on said two 
or more actuation signals. 

[Claim 15] It is an actuation input unit (a). The control unit which has a predetermined 
actuation side, (b) It combines with said control unit. A dynamic operation and an 
electrical signal A bidirectional functional means convertible in both directions, (c) The 
actuation signal drawing means which takes out the electrical signal generated from 
said bidirectional functional means by the thrust given to said actuation side as an 
actuation signal, (d) Actuation input unit characterized by having the drive control 
means which answers said actuation signal and sends out a driving signal to said 
bidirectional functional means, transmitting the dynamic reaction of said bidirectional 
functional means by said driving signal to said actuation side, and being realized as an 
operator's tactile feeling. 

[Claim 16] It is the actuation input unit of claim 15, and said bidirectional functional 
means (b-1) Distribution arrangement is spatially carried out within limits combined 
with said control unit. Have two or more unit functional means convertible into an 
electrical signal for a dynamic operation, and while being obtained as two or more 
unit-operation signals with which said actuation signal is generated from each of two 



or more of said unit functional means, each Said actuation input unit (e) Actuation 
input unit characterized by having further a position signal generating means to 
generate the position signal expressing the actuated valve position on said actuation 
side, based on said two or more unit-operation signals. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information display and actuation 
input unit which are used for for example, FA (factory automation) device, an 
automatic vending machine, an automatic ticket vending machine, a cash automatic 
accounts machine, an electrical home appliance, the actuation device of medical 
application, information machines and equipment, a Personal Digital Assistant, a game 
machine, etc. 
[0002] 

[Description of the Prior Art] As one of the information displays which has an 
actuation input function, what has arranged the touch panel is widely used on the 
display. It has the advantage that a touch panel is a thin shape very much, and its 
degree of freedom of selection of the field which can be used as a switch is high. 
[0003] Since the pushing stroke is zero mostly, the place but on the other hand the 
touch panel lack in the feel (feeling of actuation) of having performed the actuation 
input, and they have insecurity about whether the actuation input was actually 
received by the equipment side also as an operator in many cases. 
[0004] Corresponding to such a situation, when an actuation input is actually received, 
the foreground color of an actuation part is changed or a device which produces the 
acoustic-sense-reaction of generating a visual reaction, such as carrying out a flash 
plate, and an audible tone is also made. 
[0005] 

[Problem(s) to be Solved by the Invention] It carries out, and though nothing, with the 
equipment using a visual reaction, there is a problem that hide in an operator's finger 
and change of a foreground color becomes hard to see. Moreover, when change of a 
foreground color is delicate, recognition is difficult for visually impaired persons, such 
as dysopsia. 

[0006] Moreover, it may be indistinguishable in the equipment using an 
acoustic-sense-reaction from the surrounding noise, and may fail to hear an audible 
tone with it. Although an audible tone can also be enlarged for preventing this, if it is 
made such, it will not be clear anymore the audible tone from which automatic ticket 



vending machine it is in a location which has arranged two or more automatic ticket 
vending machines, for example. Furthermore, it will become a surrounding trouble, if an 
audible tone is made excessive case [ like a cellular phone ]. Moreover, a 
hearing-impaired person cannot catch the reaction by the audible tone. 
[0007] Although the above explained the case of the equipment which used the touch 
panel, these technical problems are technical problems common to an information 
display in which not only the information display that used the touch panel but a 
control unit does not have a substantial pushing stroke. 
[0008] 

[Objects of the Invention] It sets it as the 1 st purpose that this invention offers the 
information display which can give a positive feeling of actuation even if it is made in 
order to solve the trouble of the above conventional techniques, and a control unit 
does not have a substantial pushing stroke. 

[0009] The 2nd purpose of this invention is realizing the simple information display 
which decreased the components mark of a near [ the screen or an actuation side ]. 
[0010] Moreover, the 3rd purpose of this invention is permitting the operating 
instructions (it being traced and operated) made to arrive at the target actuation field, 
sliding a finger on the display screen, and making it such a reaction that the equipment 
side mistook until it traced and actually performed press actuation in the target 
actuation field in actuation not shown. 

[001 1] Furthermore, the 4th purpose of this invention is having changed the reaction 
from an equipment side with the locations and operating physical forces which 
performed press actuation, and making a feeling of actuation variegated by it. 
[0012] Furthermore, the 5th purpose of this invention is offering the equipment which 
extended the area of the screen or an actuation side. 

[0013] Moreover, it is also setting to one of the purposes of this invention to offer the 
actuation input unit using the principle which realizes the above information displays. 
[0014] 

[The basal principle of invention] Corresponding to the 1 st above-mentioned purpose, 
dynamic reactions, such as vibration of an actuation side and very small displacement, 
are used as a response from the equipment side to an actuation input by this 
invention. For example, by using a piezoelectric device (namely, a piezoelectric 
transducer or a piezo-electric element) etc., an actuation side is vibrated and a 
positive feeling of actuation can be given to an operator by it. 

[0015] By the way, it is required to detect the actuation input to an actuation side as 
a fundamental request of an information display which has an actuation input function. 
Therefore, in the equipment constituted so that an actuation side might be made to 
produce dynamic reactions, such as vibration, the both sides of the function which 
detects an actuation input, and the function which generates a dynamic reaction must 
be given. 



[0016] In here, as for the artificer of this invention, a piezoelectric device etc. pays its 
attention to a dynamic operation and an electrical signal that it is a functional means 
(the following, "bidirectional functional means") convertible in both directions. That is, 
in such a bidirectional functional means, if an electrical signal is impressed, while 
producing dynamic reactions, such as vibration, if thrust is applied to this bidirectional 
functional means, electric reactions, such as an electrical potential difference, will be 
produced. 

[001 7] Then, it is the basic principle of this invention to realize an actuation detection 
function and a dynamic reaction generating function in combination with one 
bidirectional functional means (or 1 set), using the property of such a bidirectional 
functional means positively. 

[0018] In ******** and this invention, detection of an actuation input is performed 
among many functions of a bidirectional functional means by "the conversion function 
from a dynamic pressure to an electrical potential difference (or current)", and the 
dynamic reaction to an actuation side is produced by "the conversion function to the 
dynamic reaction from an electrical potential difference (or current)." 
[0019] A positive feeling of actuation can be given by this, without increasing 
components mark. 
[0020] 

[The concrete configuration for solving a technical problem] The information display 
of invention of claim 1 constituted according to the above-mentioned principle (a) The 
transparence or the translucent control unit which has an information-display side 
and a (b) predetermined actuation side, and has been arranged on said 
information-display side, (c) It combines with said control unit. A dynamic operation 
and an electrical signal A bidirectional functional means convertible in both directions, 
(d) It has the actuation signal drawing means which takes out the electrical signal 
generated from said bidirectional functional means according to the operating physical 
force given to said actuation side as an actuation signal, and the drive control means 
which answers the (e) aforementioned actuation signal and sends out an electric 
driving signal to said bidirectional functional means. 

[0021] And by said driving signal, the dynamic reaction produced with said 
bidirectional functional means is transmitted to said actuation side, and is realized as 
an operator's tactile feeling. 

[0022] In invention of claim 2, in the information display of claim 1, said drive control 
means compares said (e-1) actuation signal with a predetermined threshold, and when 
said actuation signal exceeds said threshold, it has an actuation signal judging means 
to send out said driving signal to said bidirectional functional means. 
[0023] In invention of claim 3, said actuation signal judging means is characterized by 
changing the mode of said driving signal according to the magnitude of said actuation 
signal in the information display of claim 2. 



[0024] In invention of claim 4, it sets to the information display of either claim 1 
thru/or claim 3. Said bidirectional functional means (c-1) Are separated and arranged 
mutually spatially, and while having two or more unit functional means convertible in 
both directions, each a dynamic operation and an electrical signal Said information 
display is (f) further. It has a position signal generating means to generate the position 
signal which expressed the actuated valve position on said actuation side based on 
two or more electrical signals generated from said two or more unit functional means 
according to the operating physical force given to said control unit. 
[0025] In invention of claim 5, it has three or more unit functional means distributed 
two-dimensional as said two or more unit functional means in the information display 
of claim 4. 

[0026] In invention of claim 6, in the information display of claim 5, said actuation side 
is an abbreviation rectangle side, and has four unit functional means arranged in about 
4 corners of said abbreviation rectangle side as said two or more unit functional 
means. 

[0027] Invention of claim 7 is the information display of either claim 1 thru/or claim 3, 
and is said actuation means, (b-1) It has the touch panel which generates the position 
signal according to the actuated valve position on said actuation side. 
[0028] Invention of claim 8 is the information display of either claim 4 thru/or claim 7, 
and said drive control means changes said threshold about said actuation signal 
according to said position signal. 

[0029] Invention of claim 9 is the information display of either claim 4 thru/or claim 7, 
and said drive control means changes the mode of said driving signal according to said 
position signal. 

[0030] Invention of claim 10 is the information display of either claim 2 thru/or claim 9, 
and when the (g) aforementioned actuation signal exceeds said threshold, it is further 
equipped with a logic-gate means to transmit generating of said position signal to a 
predetermined information processing means. 

[0031] Invention of claim 1 1 is the information display of either claim 1 thru/or claim 
10, and said bidirectional functional means contains a piezoelectric device. 
[0032] In invention of claim 12, it holds in portable housing which has a predetermined 
principal plane, and the information display of either claim 1 by which the actuation 
side was exposed to said principal plane, and was used as the portable mold thru/or 
claim 10 is offered. 

[0033] Invention of claim 13 is the information display of claim 12, is arranged fixed 
and equips further fields other than said principal plane of said housing with 1 which 
receives the actuation according to the contents of a display of said screen, or two or 
more actuation switches. 

[0034] Invention of claim 14 is constituted among invention of claim 1 - claim 13 
paying attention to pinpointing of the actuated valve position by detection of thrust. 



[0035] Namely, the information display of invention of this claim 14 (a) The 
transparence or the translucent control unit which has an information-display side 
and a (b) predetermined actuation side, and has been arranged on said 
information-display side, (c) Distribution arrangement is spatially carried out within 
limits combined with said control unit. Each a dynamic operation Two or more unit 
functional means convertible into an electrical signal, (d) The actuation signal drawing 
means which takes out the electrical signal generated from said two or more unit 
functional means according to the operating physical force given to said actuation 
side as two or more actuation signals, (e) Based on said two or more actuation signals, 
it has a position signal generating means to generate the position signal expressing 
the actuated valve position on said actuation side. 

[0036] Moreover, invention of claim 15 is constituted paying attention to detection of 
thrust, and the part of the dynamic reaction by it, without asking the existence of the 
screen among invention of claim 1 - claim 13. 

[0037] Namely, the actuation input unit of invention of claim 15 (a) It combines with 
the control unit which has a predetermined actuation side, and the (b) aforementioned 
control unit. A dynamic operation and an electrical signal A bidirectional functional 
means convertible in both directions, (c) It has the actuation signal drawing means 
which takes out the electrical signal generated from said bidirectional functional 
means by the thrust given to said actuation side as an actuation signal, and the drive 
control means which answers the (d) aforementioned actuation signal and sends out a 
driving signal to said bidirectional functional means. 

[0038] And the dynamic reaction of said bidirectional functional means by said driving 
signal is transmitted to said actuation side, and is realized as an operator's tactile 
feeling. 

[0039] Moreover, invention of claim 16 adds the configuration of invention of claim 14 
to invention of claim 15. Distribution arrangement of said bidirectional functional 
means was specifically spatially carried out within limits combined with said (b-1) 
control unit, and each is equipped with two or more unit functional means convertible 
into an electrical signal for the dynamic operation, and said actuation signal — said 
two or more unit functional means — respectively — since — while being obtained as 
two or more unit-operation signals generated — (e) — it is the actuation input unit 
further equipped with a position signal generating means to generate the position 
signal expressing the actuated valve position on said actuation side based on said two 
or more unit-operation signals. 
[0040] 

[Embodiment of the Invention] <1. 1st operation gestalt X1-1. Outline > drawing 1 of 
equipment is the perspective view of the cash automatic accounts machine (ATM) 1 
as an example of a system incorporating the information display 100 of the 1st 
operation gestalt of this invention. This cash automatic accounts machine 1 equips 



the front face of a case 2 with the cash accounts section 3, and a card and the 
passbook insertion section 4. Moreover, the information I/O section 5 is arranged and 
the information display 100 is used for this information I/O section 5. 
[0041] Drawing 2 is the external view of an information display 100. Although an 
information display 100 turns a principal plane to the abbreviation upper part and is 
arranged in the example of use shown by drawing 1 , this information display 100 is 
stood and illustrated in drawing 2 . 

[0042] In drawing 2 , this information display 100 is equipped with the abbreviation 
box-like housing 101, and the part held in this housing 101 is divided roughly into the 
display control unit DP which faced the operator side, and the control circuit section 
CT on that background. 

[0043] The actuation side 11 of an abbreviation rectangle is exposed to the principal 
plane MS of housing 101. This actuation side 1 1 is transparent or translucent, and can 
view the contents of a display of the information-display side 21 (refer to drawing 3 ) 
through the actuation side 1 1. Moreover, the pushbutton switch 102 of immobilization 
can also be arranged on a principal plane MS. 

[0044] drawing 3 shows the part which is equivalent to the display control unit DP 
among the III — III cross sections of drawing 2 — it is an abbreviation sectional view a 
part. Moreover, drawing 4 is the fluoroscopy top view seen from [ of drawing 3 ] IV. In 
drawing 3 , this display control unit DP has held the liquid crystal display panel 20 in 
the case 40 where it has an aperture 41, and the principal plane of this liquid crystal 
display panel 20 is the information-display side 21. 

[0045] As shown in drawing 4 , the four corners of the liquid crystal display panel 20 
are adjoined, respectively, and four piezoelectric devices E1-E4 are arranged. 
Piezoelectric devices E1-E4 are the unit functional means as an element of the 
bidirectional functional means 30 convertible in both directions about a dynamic 
operation and an electrical signal. These piezoelectric devices E1-E4 are being fixed 
to the base of the case 40 of drawing 3 , and transparence or near the four corners of 
the translucent control panel 10 are supported by those crownings. This control panel 
10 is a glass plate, an acrylic board, etc., and has the flat-surface configuration of an 
abbreviation rectangle. 

[0046] Although various information can be displayed on the liquid crystal display 
panel 20 adjustable, in the example of drawing 4 , the menu of automatic cash 
accounts of a bank is displayed. The fields R1-R7 where these menus were displayed 
are also the actuation fields by the person for silver Yukitoshi. For example, if the 
person for silver Yukitoshi presses with a finger the field R1 top where "making a 
deposit" was displayed by the force more than predetermined, while this information 
display 100 will detect that "making a deposit" was chosen by actuation mentioned 
later and notifying that to the host computer of a bank, it will be in the condition that 
cash can be received. Moreover, synchronizing with it, the display in this 



information-display side 21 changes to the screen where the guidance for acceptance 
of cash and a new actuation menu were displayed. In addition, the magnitude and the 
location of these actuation fields R1-R7 can be set as arbitration. Moreover, the field 
RO in drawing 4 shows the field which is not the actuation fields R1-R7 among the 
information-display sides 21. 

[0047] And with the equipment of this 1 st operation gestalt, the piezoelectric devices 
E1-E4 of drawing 3 are used as an element which served as the both sides of the 
detection means for detecting any of the actuation fields R1-R7 the person for silver 
Yukitoshi pressed, and the driving means for vibrating a control panel 10 finely 
according to that press. 

[0048] <1-2. detection principle [ of an actuated valve position ] > — before 
explaining the configuration of the remainder in this equipment, the principle which 
detects any of the actuation fields R1-R7 were pressed using piezoelectric devices 
E1-E4 is explained. 

[0049] Drawing 5 is a model Fig. for explaining this principle, and drawing 5 (a) 
indicates n piezoelectric devices E1-En made to arrange along near [ that ] a 
periphery to be control-panel 10M which have the two-dimensional configuration of 
arbitration. Moreover, drawing 5 (b) is the elevation. Here, several n is three or more 
integers. 

[0050] Moreover, the rectangular coordinates system XYZ which makes the point of 
arbitration Zero O and makes XY side the inside of a field parallel to this plate surface 
of control-panel 10M is defined. And the case where control-panel 10M are pressed 
downward for the location of Point P (x y) by Thrust F is assumed, this time — XY 
coordinate value of Point P — it is (x y) — the principle detected by the function of 
piezoelectric devices E1-En is as follows. In addition, if the actuated valve position of 
the XY direction of control-panel 10M is got to know, since it is obvious that it is 
about the Z coordinate of Point P on the plate surface whose it is control-panel 10M, 
and it is enough, it is not necessary to ask for the Z coordinate of Point P concretely. 
[0051] First, when XY coordinate of a piezoelectric device Ek (k=1-n) is set to (xk, yk), 
these are the known values from a design. Moreover, since an electrical potential 
difference will arise to the both ends if a pressure is applied by the congruence 
directional change function, each piezoelectric devices E1-En can know the force fk 
(k=1-n) which joined those piezoelectric devices E1-En by it. If these force f1-fn is 
seen from control-panel 1 0M, it will become the reaction committed upward. 
[0052] From the balance of the force of the Z direction which took into consideration 
Thrust F and the force fl-fn which joined piezoelectric devices E1-En about 
control-panel 10M which have self-weight W at this time [to 0053] 
[Equation 1] F+W-sigma fk=0 is materialized. However, in this formula and each 
following type, a summation symbol sigma shows the sum to 1-n about Subscript k. 
[0054] From the balance of the moment of force of the circumference of the X-axis, 



and the circumference of a Y-axis [to 0055 [ next, ]] 
[Equation 2] sigmafk-xk+F-x+W-x 0= 0 [0056] 

[Equation 3] sigmafk-yk+F-y+W-y 0= 0 is materialized. However, (xO, yO) are XY 
coordinates of the center of gravity of control-panel 10M, and this is also known. 
[0057] When several 1 and several 2 are transformed, it is [0058], respectively. 
[Equation 4] x=-(sigmafk-xk+W-xO)/F [0059] 

[Equation 5] Although set to y=-(sigmafk-yk+W-yO)/F, it is [0060] from several 1 . 
[Equation 6] Since it is F=sigma fk-W, this is substituted for several 4 and several 5, 
and it is [0061]. 
[Equation 7] 

x=-(sigmafk-xk+W-xO)/(sigmafk-W) 

[0062] 

[Equation 8] 

y=-(si gmafk-y k+W-y 0)/( s i gmafk- W) 

[0063] Moreover, if the center of gravity of control-panel 10M is taken at the zero of 
XYZ system of coordinates, since it will be set to x0=0 and y0=0, it is [0064]. 
[Equation 9] x=-(sigmafk-xk)/(sigmafk-W) 
[0065] 

[Equation 10] y=-(sigmafk-yk)/(sigmafk-W) 
It becomes. 

[0066] Moreover, for control-panel 10M, several 1 is [0067] when only the include 
angle theta (not shown) leans from the horizontal plane. 

[Equation 11] It is set to F+W-cos theta-sigma fk=0, it responds to it, and several 9 
and several 10 are [0068]. 
[Equation 12] 

x=-(sigmafk-xk)/(sigmafk-W-COStheta) 
[0069] 

[Equation 13] 

y=-(sigmafk-yk)/(sigmafk-W-COStheta) 
It becomes. 

[0070] Several 12 and several 13 (or several 7, several 8; a-nine number, several 10) 
are the general formulas which calculate XY coordinate (x y) of an operating point 
(pressing point) P from the detection value fk (k=1-n) of the force of the force in 
these piezoelectric devices E1-En. 

[0071] It is as follows when these general formulas are materialized about the control 
panel 10 of this operation gestalt. That is, in the case of this operation gestalt, since it 
is n= 4, when the rectangular side length which specifies arrangement of piezoelectric 
devices E1-E4 is made into 2a and 2b, respectively as shown in drawing 6 and origin of 
coordinates O are taken in the main (center of gravity) location of this rectangle, it is 



several 12 and several 13 to [0072]. 

[Equation 14] x=a- {(f1+f3) - (f2+f4)} /(f1+f3+f2+f4-W-COStheta) [0073] 
[Equation 15] It becomes y=b-{(f 1 +f2) - (f3+f4)}/(f1+f3+f2+f4-W-COStheta). 
[0074] Here, when it fixes spatially and uses an information display 100 like this 
operation gestalt, self-weight component W-costheta of a control panel 10 can be 
measured or calculated beforehand, but in using for the information display of a 
portable mold like other examples mentioned later, theta changes variously whenever 
[ angle-of-inclination ]. In such a case, although self-weight component W-costheta 
becomes less fixed, also in such a case, the press actuated valve position by the 
operator can be pinpointed. The reason exists as follows. 

[0075] ** First, only when the sum of the amounts f 1 — f4 of detection of the force by 
the above-mentioned piezoelectric devices E1-E4 is beyond a predetermined 
threshold, constitute a control section so that it may suppose that it is effective. If 
the quite bigger value as such a threshold fh than the self-weight W of a control panel 
10 is set up at this time Since a peace (f 1 +f3+f2+f4) part becomes quite larger than 
the part of (-W-COStheta) among the denominators of the several 14 and several 15 
right-hand side, a peace (f 1 +f3+f2+f4) part serves as the principal part among the 
denominators of the several 14 and several 15 right-hand side substantially. For this 
reason, it is [0076] as several 14 and several 15 approximate expression. 
[Equation 16] x=a- [(f1+f3) - (f2+f4)} /(f 1 +f 3+f 2+f4) [0077] 

[Equation 17] y=b- {(f1+f2) - (f3+f4)} There are few errors also as /(f1+f3+f2+f4), and 
it is available in these several 16 and several 17. 

[0078] ** In an information display which operates a screen with a finger, so fine a 
precision is not needed for pinpointing of a press actuated valve position in many 
cases. That is, if it specifies any of the actuation fields R1-R7 are operated, or 
whether these neither is operated, since the example of drawing 4 is sufficient, even if 
some error appears in detection of an actuation press location by the self-weight 
component or other factors, it is fully equal to practical use. Preferably, the actuation 
fields R1-R7 are not arranged densely, but separate and arrange a certain amount of 
spacing mutually. Thereby, incorrect detection near the border line of an actuation 
field can be prevented. 

[0079] For the above reasons, the information display of a portable mold can also 
apply the above-mentioned operation principle. In addition, even if it is not a portable 
mold, in setting up the bigger value as a threshold fh of thrust than the self-weight W 
of a control panel 10, it is satisfactory for using several 9, several 10 or several 16, 
and several 17 as an approximate expression. 

[0080] <1-3. The configuration and actuation of the control circuit section CT 
( drawing 7 ) of an information display 100 are explained being based on the 
configuration of the control circuit section CT, > of operation, next the above principle. 
In addition, although the example at the time of constituting the control circuit section 



CT from a hard circuit here is shown, software may realize using a microcomputer. In 
that case, each following circuit part is functionally realized by MPU and memory of a 
microcomputer. 

[0081] <1-4. In thrust detection > drawing 7 by piezoelectric devices E1-E4, each 
terminal voltage ek (k=1-4) of the piezoelectric devices E1-E4 combined with the 
control panel 10 is given to operation part 51 in juxtaposition. 

[0082] Drawing 8 shows the internal configuration of this operation part 51. The 
numerical relation of the force and terminal voltage which join piezoelectric devices 
E1-E4 is beforehand set as signal transformation section 51a in operation part 51. 
Each terminal voltage ek of piezoelectric devices E1-E4 is changed into the signal Sfk 
expressing the force fk (k=1-4) in which it has joined piezoelectric devices E1-E4 by 
this signal transformation section 51a, and these signals Sfk are given in juxtaposition 
to location operation part 51b and operating-physical-force detecting-element 51c. 
[0083] The distance constants a and b (refer to drawing 6 ) which constant storage 
section 51c was made to memorize beforehand are also given to location operation 
part 51b again, and location operation part 51b computes the position coordinate (x y) 
of several 16 and several 17 operating point mentioned already. In addition, when using 
several 14 and several 15 instead of several 15 and several 16, constant storage 
section 51c is made to also memorize the value about a self-weight component 
(W-costheta), and it is also used. 

[0084] On the other hand, in 51 d of operating-physical-force detecting elements, 
total sigmafk of Force fk (k=1-4) is calculated. When also taking into consideration the 
self-weight of a control panel 10, further, the value of (W-costheta) from constant 
storage section 51c is also taken into consideration, and an operating physical force F 
is searched for from several 1 1. In addition, if the value of the operating physical force 
F searched for by 51 d of this operating-physical-force operation part is made to use 
it as a value of the denominator of the operation (for example, several 16, 17) in 
location operation part 51b, it can be managed even if it does not calculate sum 
sigmafk on the both sides of location operation part and operating-physical-force 
operation part. 

[0085] From operation part 51, the operating-physical-force signal SF which shows 
the actuation position signal SP which shows an actuated valve position P (x y), and 
an operating physical force F is outputted these results. The actuation position signal 
SP has two components of (x, y). 

[0086] <1-5. It returns to judgment > drawing 7 of an actuated valve position 
(actuation field), and the actuation position signal SP acquired by operation part 51 is 
given to the field judging section 52. The information (xi- xi+, yi-, yi+:i=1-7) expressing 
each top-most-vertices coordinate (refer to drawing 9 ) of the actuation fields R1-R7 
of drawing 4 is inputted into this field judging section 52 from the field partition 
storage section 53. The information on these top-most-vertices coordinates is loaded 



from the information processing section 60 ( drawing 7 ) mentioned later according to 
the contents of a display in the time. 

[0087] The field judging section 52 judges in any an operating point P shall be about 
the coordinate value (x y) of an operating point P as compared with each 
top-most-vertices coordinate of the actuation fields R1-R7 obtained as mentioned 
above between these actuation fields R1-R7 and a field R0 in comparison test section 
52a ( drawing 10 ). For example, in the part concerning a field R2 among comparison 
test section 52a ( it is [0088]. 

[Equation 18] x2- <= x <= x2+ and — If the comparison operation of whether it is 
y2-<= y <= y2+ is carried out and this several 18 is materialized, it will be judged with 
the current operating point P being in the actuation field R2. 

[0089] Moreover, it is judged whether the coordinate value (x y) of an operating point 
P is in fields R0 other than actuation field [ in a liquid crystal display screen ] R1 - R7 
(non-operating field). 

[0090] Therefore, from comparison test section 52a of drawing 1 0 , the actuation field 
R1 expressing whether either the actuation fields R1-R7 or the non-operating field R0 
is directed - R6 partition signal SR are outputted. In addition, while the operator is 
touching neither of the actuation side 1 1 , the actuation position signal SP is made into 
non-activity level, and let the field judging signal SR be non-activity level according to 
it. In order to distinguish two or more fields R1-R0 and non-activity level, the field 
judging signal SR is made into a multiple-value signal with two or more bits. 
[0091] <1-6. In judgment > one side of an operating physical force, and drawing 7 , the 
operating-physical-force signal SF which shows an operating physical force F is given 
to the operating-physical-force judging section 54. Two or more thresholds Fh1-Fh4 
which specify the operating-physical-force partitions F0-F4 of drawing 1 1 are 
inputted into this operating-physical-force judging section 54 from the 
operating-physical-force partition storage section 55. The information on these 
thresholds Fh1-Fh4 is also loaded from the information processing section 60 
mentioned later according to the contents of a display in the time. Moreover, although 
four operating-physical-force partitions F0-F4 are prescribed by the example here, 
the number of partitions of the force can also be changed according to the contents 
of a display in the time. 

[0092] Furthermore, the field judging signal SR from the field judging section 52 is 
inputted into the field partition storage section 55. And according to any they are, 
modification of the value of thresholds Fh1-Fh4 of the field ("it is Field R during 
actuation") where the actuated valve position P in the time belongs is attained. [ the 
following, ] It can follow, for example, the value of thresholds Fh1-Fh4 can be made 
small about the actuation fields R1-R6, and the value of thresholds Fh1-Fh4 can be 
enlarged about the actuation field R7. Although these correspondence relation is 
beforehand memorized in the table format in the information processing section 60 of 



drawing 7 , about the concrete modification approach of these thresholds, it mentions 
later. 

[0093] However, in any case, press by the operating physical force F with the 
minimum threshold Fh1 smaller than it of the thresholds Fh1-Fh4 is a threshold for 
not regarding it as selection actuation of a menu, and is for tracing and making 
actuation possible. That is, since an operating physical force is hardly added while 
tracing and only moving the finger on the actuation side 1 1 , respectively in actuation, 
it can trace by discriminating from an operating physical force with the minimum 
threshold Fh1, and inner malfunction can be prevented. Since the minimum threshold 
Fh1 has such semantics, about this minimum threshold Fh1, what is considered as 
constant value irrespective of an actuation field or the contents of a display is 
desirable. 

[0094] When calling four operating-physical-force partitions F1-F4 of the range of the 
one or more minimum thresholds Fh an "effective operating-physical-force partition", 
the operating-physical-force judging section 54 In comparison test section 54a in it 
( drawing 12 ), it judges in any of the effective operating-physical-force partitions 
F1-F4 the operating physical force F in the time is by comparing, respectively in the 
operating-physical-force thresholds Fh1~Fh4 about the operating physical force F in 
the time of being directed by the operating-physical-force signal SF. For example, 
[0095] 

[Equation 19] If it is Fh1 <= F < Fh2, it will judge with press in the effective 
operating-physical-force partition F1, and it is [0096]. 

[Equation 20] If it is Fh4 <= F, it will judge with press in the effective 
operating-physical-force partition F4. 

[0097] Moreover, it will be [0098], if it puts in another way when there is no operating 
physical force F in all of the operating-physical-force partitions F1-F4. 
[Equation 21] When it is F<Fh1, it judges with press ("there is no substantial press 
actuation") in the operating-physical-force partition F0. 

[0099] And about the effective operating-physical-force partitions F1-F4, a signal 
which is activated when the operating physical force F in the time belongs to those 
partitions is generated. When one signal of the effective operating-physical-force 
partitions F1-F4 is also non-activity, an operating physical force F means that it is 
smaller than the minimum threshold Fh1. 

[0100] Each signal from judgment section 54a of these effective 
operating-physical-force partitions F1-F4 is given to OR-circuit 54b, and the 
actuation valid signal FC as those OR signals is generated. Therefore, the operating 
physical forces F in that time are the one or more minimum judging thresholds Fh, and 
when judged with the operator doing press actuation of the actuation side 1 1 
substantially by it, this actuation valid signal FC will be activated. Conversely, if it says, 
when the operator is not pressing the actuation side 1 1 at all, or when still final 



selection actuation is omitted although the actuation side 1 1 is touched, this 
actuation valid signal FC will still be non-activity level (when it traces and is under 
actuation etc.). 

[0101] Moreover, the signal from each judgment section of the effective 
operating-physical-force partitions F1-F4 is outputted to the drive mode selection 
section 72 of drawing 7 as an operating-physical-force judging signal FB. This is used 
as information for making the drive mode of the actuation side 1 1 by piezoelectric 
devices E1-E4 choose by in which partition an operating physical force F is. 
[0102] By the way, as shown in drawing 7 , the field judging signal SR from the field 
judging section 52 is inputted into the operating-physical-force partition storage 
section 55. This is because modification of the value of thresholds Fh1-Fh4 is enabled 
according to Field R during actuation as mentioned already. According to the screen 
currently displayed at the time, from the information processing section 60, two or 
more groups of thresholds Fh1-Fh4 are inputted into the operating-physical-force 
partition storage 55, are memorized, and, specifically, choose 1 set of thresholds from 
the inside according to the field partition signal R. For this reason, in changing the 
threshold of an operating physical force F into every field R (or actuated valve 
position in that time) during actuation in this way, after the field judging signal SR is 
generated from the field judging section 52, it is made to perform an 
operating-physical-force judging in the operating-physical-force judging section 54. 
This can be attained by only very small time amount's delaying the timing of 
comparison test section 54a of drawing 1 2 of operation from the operating time of the 
field judging section 52, or inserting a delay circuit before this comparison test section 
54a. 

[0103] <1-7. In gate > drawing 7 of the field judging signal R, the field judging signal SR 
outputted from the field judging section 52 is outputted to the information processing 
section 60, a gate circuit 56, and AND circuit 57. Moreover, the actuation valid signal 
FC is also inputted into this AND circuit 57. 

[0104] AND circuit 57 searches for the AND of the field judging signal SR and the 
actuation valid signal FC, and gives it to a gate circuit 56 by making the value of the 
AND into the gate control signal G. In a gate circuit 56, when the gate control signal G 
is activity (i.e., only when one part of the actuation sides 1 1 is operated by the bigger 
force than the minimum threshold Fh1), the field judging signal SR is passed. 
[0105] The field judging signal SR which passed through this gate circuit 56 is inputted 
into the 1st processing section 61 in the information processing section 60. This 1st 
processing section 61 tells that to an external instrument (for example, host 
computer) if needed while generating the control signal to the information processing 
and each part of equipment according to the menu item in which the operator did 
selection actuation with this field judging signal SR. For example, when the "drawer" 
equivalent to the field R2 of drawing 3 is chosen, it switches to the alter operation 



screen of the drawer amount of money by driving the liquid crystal display panel 20 
through a display driver 71. 

[0106] The field judging signal SR which bypassed the gate circuit 56 and was inputted 
into the information processing section 60 on the other hand is inputted into the 2nd 
processing section 62 in the information processing section 60. In this 2nd processing 
section 62, even if substantial press actuation by the with a minimum thresholds [ by 
the operator / Fh ] of one or more force is not performed yet, one field of the 
actuation sides 1 1 is contacted by a certain amount of [ an operator's finger ] force, 
and, sometimes, predetermined processing is performed. For example, the foreground 
color of the field where the finger is touching at the time can be changed, and things 
can show [ "as actuation in which field it will be regarded if a depression is carried out 
in the location" and ] an operator. Moreover, the voice guidance "it is a "drawer" 
there" may be made to perform. 

[0107] <1-8. Drive mode selection > On the other hand, the oscillation mode selection 
section 72 of drawing 7 which inputted the field judging signal SR and the 
operating-physical-force judging signal FB chooses a field and the drive mode 
according to the partition of an operating physical force F during actuation. This drive 
mode specifies in what kind of mode the actuation side 1 1 is vibrated. 
[0108] As shown in drawing 13 , to any of the operating-physical-force partitions 
F1-F4 the partition which makes it the 1st index to any of fields R1-R0 for the field 
judging signal SR to specifically belong, and the operating-physical-force judging 
signal FB is expressing belongs as the 2nd index It is beforehand stored in table 72a 
which drive mode should be chosen to the combination of them 1st and the 2nd index. 
The notations S11 and S12 in drawing 13 and — are the codes for choosing and 
specifying either of various kinds of drive modes like drawing 14 . 

[0109] Drawing 14 shows typically the various drive modes memorized by the drive 
mode storage section 73. For example, drawing 14 (a) shows the mode in which 
continuous vibration is performed by small-size width of face, and drawing 14 (b) is 
the oscillation mode of the large amplitude. Drawing 14 (a) and (b) show the oscillation 
mode from which a frequency differs, and, as for drawing 14 (d) and (e), drawing 14 (c) 
shows 1 time or the example performed twice for vibration of single time amount, 
respectively. Furthermore, drawing 14 (f) is the oscillation mode which gives only one 
vibration (single shot pulse). In addition, the example in the modes other than this is 
explained later. 

[0110] Such drive modes have become identifiable in predetermined parameter code, 
and oscillation frequency VF, an amplitude VD, the oscillating persistence time VT, etc. 
are those parameters in the example of drawing 14 (d). 

[0111] It can return to drawing 13 and a variation can be given to the drive of the 
actuation side 1 1 by changing the contents of storage of table 72a. For example, what 
is necessary is just to decide the code of the range of S11-S64 to specify the 



oscillation mode of drawing 14 (a) to give a vibration weak about the actuation fields 
R1-R6. Moreover, what is necessary is to specify the oscillation mode of drawing 14 
(a) in the operating-physical-force partitions F1 and F2 of drawing 13 and just to 
specify the oscillation mode of drawing 14 (b) in the operating-physical-force 
partitions F3 and F4, respectively to enlarge the strength of vibration so that an 
operating physical force F is large. A weak vibration may be given although it is 
desirable to specify "he has no drive" as for the codes S01-S04 about the 
non-operating field RO. 

[0112] Thus, if one drive mode is chosen by the field judging signal SR and the 
operating-physical-force judging signal FB, the parameter value which specifies the 
drive mode will be read from the drive mode storage section 73 of drawing 14 , and will 
be given to the piezoelectric-device mechanical component 75 of drawing 7 . While an 
oscillating electrical potential difference is given to piezoelectric devices E1-E4 
according to it and piezoelectric devices E1-E4 vibrate or deform [ very small ], the 
vibration or very small displacement spreads to the actuation side 11. This produces 
operation of telling an operator about the actuation having been received vibration or 
by making it sliding very small in the actuation side 1 1 tactile, when an operator 
pushes either of the actuation fields R1-R7 by the force more than predetermined. 
[01 13] By the way, there is no train which specifies drive mode about the case where 
an operating physical force F is the one or less minimum threshold Fh in table 72a of 
drawing 13 . This does not make the actuation side 1 1 drive in such a case, but 
originates in so it not being necessary to choose drive mode. 

[0114] When the operating-physical-force judging signal FB is activity, the parameter 
signal V in the drive mode specified in the correspondence part of table 72a is 
outputted to the piezoelectric-device mechanical component 75 of drawing 7 by such 
configuration, but when the operating-physical-force judging signal FB is non-activity, 
the information on any drive mode is not outputted to the piezoelectric-device 
mechanical component 75, either. For this reason, only when the with a minimum 
thresholds [ Fh ] of one or more operating physical force F joins the actuation side 1 1, 
the actuation side 1 1 comes to vibrate or very small displace. 

[0115] In addition, when not changing in the magnitude of an operating physical force 
F about the non-operating field RO but having set up, saying "he has no vibration", if it 
is the non-operating field RO even if the with a minimum thresholds [ Fh ] of one or 
more operating physical force F joins the actuation side 1 1 , vibration etc. will not take 
place. 

[01 16] Moreover, in the example of drawing 13 and drawing 14 , the selection rule from 
it are prepared in the table format, and various kinds of oscillation modes may also 
hold these selection rule as a function which made the actuation field judging signal 
SR and the operating-physical-force judging signal FB two input variables. 
[0117] By the way, in these drive mode selection actuation, only when the with a 



minimum thresholds [ Fh ] of one or more operating physical force F joins the 
actuation side 11, in order to make piezoelectric devices E1-E4 drive, other 
configurations can also be taken. That is, it is made to input into gate circuit 72b 
which added and established the AND signal G which is the output of AND circuit 57 in 
the drive mode selection section 72 of drawing 13 as a gate control signal, as the 
broken line 74 showed to drawing 7 and drawing 13 . This gate circuit 72b controls 
transfer in the drive mode storage section 73 of the selection output from table 72a, 
or transfer of the parameter signal V in the drive mode to the drive mode storage 
section 73. That is, if an operating physical force F is smaller than the minimum 
threshold Fh1, since the AND signal G is surely non-activity, it can forbid transfer in 
drive mode using this. Table 72a is specified only about the field judging signal SR, and 
such deformation is effective especially when constituted as equipment to which drive 
mode is not changed depending on the magnitude of an operating physical force F. 
[01 18] That is, in such a case, it is a problem whether it is larger than the minimum 
threshold Fh1, and to which operating-physical-force sections F1-F4 it belongs in 
beyond it does not need to judge an operating physical force F. For this reason, it is 
not necessary to generate the operating-physical-force judging signal FB, and 
transfer of the operating-physical-force judging signal FB from this 
operating-physical-force judging section 54 to the drive mode selection section 72 
can also be omitted in the operating-physical-force judging section 54 of drawing 7 . 
For this reason, only when larger than the minimum threshold Fh1, in order for an 
operating physical force F to make generating of vibration of the actuation side 1 1 
permit in such a case, additional gate circuit 72b is used and the utility using the AND 
signal G which is the output of AND circuit 57 becomes high. 

[0119] Furthermore, it is more desirable to rewrite table 72a of drawing 1 3 for every 
screen displayed on the liquid crystal display panel 20. That is, when the contents 
currently displayed on the liquid crystal display panel 20 change, various kinds of drive 
modes of the actuation side 1 1 can be colorfully used by changing the drive mode to 
choose for every actuation field in the new contents of a display for every 
operating-physical-force section to which an operating physical force F belongs again, 
for example, — although an actuation field turns into a field which imitated the ten key 
when the menu item of a "drawer" is chosen and pulled out and it changes into the 
input screen of the amount of money — them — if — a depression is carried out — 
** — alike — single shot like drawing 14 (f) for example, — you may make it give a 
variation rate In such single shot displacement, the so-called feeling of a click can be 
given to an operator. 

[0120] Thus, whenever a screen switches, in order to rewrite the contents of table 
72a, table rewriting information is inputted into the drive mode selection section 72 
from the information processing section 60. That is, synchronizing with the screen 
currently displayed on the liquid crystal display panel 20 changing, the information 



processing section 60 of drawing 7 will load the new contents of drive mode select 
table 72b to the threshold group which specifies a new operating-physical-force 
partition for the coordinate value which specifies a new actuation field to ** actuation 
field partition storage section 53 to ** operating-physical-force partition storage 
section 55, and ** drive mode selection section 72, respectively. 

[0121] <1-9. In drive control > drawing 7 , the parameter signal V in the drive mode 
outputted from the drive mode selection section 72 is given to the 
piezoelectric-device mechanical component 75. The piezoelectric-device mechanical 
component 75 has the RF oscillator circuit 76, and sends out the RF in the mode 
specified by the parameter signal V to piezoelectric devices E1-E4. By this, 
piezoelectric devices E1-E4 are vibrated or very small displaced to the amplitude and 
timing which were specified. 

[0122] This dynamic reaction is spread to the control panel 10 of drawing 3 , and the 
actuation side 1 1 carries out vibration or very small displacement by it. And it 
recognizes that this vibration has been perceived by the operator in contact with the 
actuation side 1 1 t and the actuation input of self was normally received. 
[0123] By the way, in drawing 7 , piezoelectric devices E1-E4 are connected to the 
both sides of operation part 51 and the piezoelectric-device mechanical component 
75 with predetermined wiring. Therefore, if a RF is outputted from the 
piezoelectric-device mechanical component 75, the RF will be transmitted also to 
operation part 51. In order to separate the electrical potential difference generated 
according to the operating physical force to piezoelectric devices E1-E4, and this RF, 
a low-pass filter can be prepared into signal transformation section 51a of drawing 8 . 
If it is made such, the RF of vibration can be cut with this low-pass filter, can take out 
only the dc component by the operating physical force, and can use it for the 
operation of an actuated valve position P and an operating physical force F. Moreover, 
interference of such a signal can also be prevented by making the minimum threshold 
Fh1 about an operating physical force F larger than the amplitude of the driving signal 
of piezoelectric devices E1-E4. 

[0124] In being the information display from which an operator's actuation input is 
answered and a screen changes, it stops vibration, after only predetermined time 
amount vibrates a control panel 10. This can be attained using the signal transduction 
path from the information processing section 60 to the drive mode selection section 
74 of drawing 7 by making the parameter signal V in drive mode into non-activity level 
compulsorily. Moreover, operation part 51 and the piezoelectric-device mechanical 
component 75 may be unified, and incorporation of the signal from piezoelectric 
devices E1-E4 and sending out of the high frequency to piezoelectric devices E1-E4 
may be switched in time using a switching circuit. Furthermore, the oscillation mode of 
a short time as shown in drawing 14 (d) and (e) may be chosen. 

[0125] Drawing 14 (a) As long as the operator is applying the larger operating physical 
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force F than the minimum threshold Fh1 in the case of the oscillation mode like - (c), 
vibration continues. If an operator weakens an operating physical force F or lifts a 
finger from the actuation side 11, it will be detected by the operating-physical-force 
judging section 54, and the operating-physical-force judging signal FB to the drive 
mode selection section 72 will become non-activity. Consequently, the parameter 
signal V in drive mode is set to non-activity level, and vibration of the actuation side 
1 1 stops. 

[0126] <1-10. main advantage > of an information display 100 — as mentioned above, 
since it is used also in order to detect the field chosen by the operator in the 
piezoelectric devices E1-E4 for giving an operator tactile feeling by actuation, it is not 
necessary to prepare many components separately per these with the information 
display 100 of this operation gestalt 

[0127] Therefore, an effective feeling of actuation can be given, specifying which 
actuation field was operated, without increasing the components mark of the 
actuation side 1 1 and information-display side 21 neighborhood. 

[0128] Since this feeling of actuation uses a tactile sense, when the surrounding noise 
is loud, or even when dark in a perimeter, it can obtain a clear feeling of actuation. 
Moreover, consciousness is possible not only to a hearing-impaired person but people 
with visual disturbance, such as dysopsia. 

[0129] Furthermore, in order not to consider that press by the operating physical 
force F smaller than the minimum threshold Fh1 is effective actuation, it is traced and 
can be operated. 

[0130] Furthermore, since modification of the drive mode given to the actuation side 
1 1 by the difference in an operating physical force or an actuation field is attained, a 
variegated feeling of actuation can be given to an operator. 

[0131] Moreover, since the minimum threshold Fh1 of an operating physical force F 
can be changed, about the actuation field (for example, actuation fields, such as an 
official-in-charge call and an emergency report) I want you to choose carefully, 
derangement by the false drop can be prevented by setting up the minimum threshold 
Fh1 more greatly rather than other actuation fields. 

[0132] <2. 2nd operation gestalt > drawing 1 5 shows the part equivalent to the display 
control unit DP of the information display which is the 2nd operation gestalt of this 
invention — it is an abbreviation sectional view a part, and it is used, permuting by the 
structure of drawing 3 . The informational example of a use mode and informational 
appearance of this 2nd operation gestalt are the same as that of drawing 1 and 
drawing 2 . 

[0133] In drawing 15 , the display control unit DP of this 2nd operation gestalt 
pinpoints the actuated valve position by the operator by touch panel 10T. These 
touch panel 10T are the thing of for example, a resistance film type, and have the 
transparent electrode arranged in the shape of [ of a M-line N train ] a direct matrix in 



XY side on a transparence substrate. Each of those intersections serve as the switch 
section, and the actuation position signal of the XY direction is outputted by making 
each eel of a matrix into a unit. 

[0134] These touch panel 10T are not only the thing of a resistance film type but (1). 
Photoelectrical-type touch panel which is made to intercept or decrease with a finger 
etc. that data light carries out incidence to a photo detector from a light emitting 
device, and detects that actuated valve position, (2) The ultrasonic-type touch panel 
which is made to intercept or decrease with a finger etc. that the supersonic wave 
which came out of the ultrasonic oscillation component goes into a **** component, 
and detects the actuated valve position, and (3) You may be the 
electrostatic-capacity-type touch panel which detects the location where the finger 
etc. touched by change of electrostatic capacity. 

[0135] The touch panel support plate 42 may be a thing for reinforcement of touch 
panel 10T t and when making the part corresponding to touch panel 10T into a 
********** frame configuration like the example of illustration, it may be an opaque 
member. When making it plate-like, without making it a frame configuration, forming by 
transparence or the translucent member is desirable. Moreover, when it has the 
reinforcement of extent which touch panel 10T self pushes in and does not deform by 
actuation, either, it is not necessary to form this touch panel support plate 42. 
[0136] Although the configuration of the remainder of the display control unit DP of 
drawing 1 5 is the same as that of the thing of drawing 3 , in the display control unit DP 
of this drawing 15 , touch panel 10T perform detection of an actuated valve position, 
and piezoelectric devices E1-E4 are used for the purpose of detection of the 
operating physical force to the actuation side 11, and the dynamic drive to the 
actuation side 1 1. 

[0137] Drawing 1 6 can also realize those functions in software, although it is the block 
diagram of the control circuit section CT in the case of using the display control unit 
DP of drawing 15 and is indicated as a hard circuit like drawing 7 . Many elements of 
the control circuit section CT of this drawing 16 have the same configuration and 
same function as a case of drawing 7 , and below, they explain a different part from 
drawing 7 , comparing drawing 16 with drawing 7 . 

[0138] In drawing 1 6 , the actuated valve position of touch panel 10T is pinpointed by 
actuated-valve-position specification section 51 T. However, since touch panel 10T 
are the matrix array of a M line N train, the actuation position signal SP which shows 
this actuated valve position serves as a value which made the unit size of each eel of 
touch panel 10T. 

[0139] Although judged by the field judging section 52, the configuration and actuation 
of this field judging section 52 of whether this actuation position signal SP is 
equivalent to any of the actuation fields R1-R7 are fundamentally [ as the thing of 
drawing 7 ] the same. 



[01 40], On the other hand, although each terminal voltage ek (k=1-4) of piezoelectric 
devices E1 -E4 is given to operation part 51 F in juxtaposition, these operation part 51 F 
are equivalent to what omitted location operation part 51b from the configuration of 
drawing 8 . Namely, what is necessary is for from the output voltage of piezoelectric 
devices E1-E4just to calculate the total operating physical force F, since pinpointing 
of the actuated valve position in this 2nd operation gestalt performs using touch panel 
10T. 

[0141] The operating-physical-force signal SF which is the output of operation part 
51 F is outputted to the operating-physical-force judging section 54, and it is judged to 
any of which operating-physical-force partitions F0-F4 ( drawing 1 1 ) the operating 
physical force F belongs. 

[0142] Future configurations and actuation are the same as that of the 1st operation 
gestalt. With this 2nd operation gestalt, there is an advantage that there are especially 
few errors in detection of an actuated valve position besides the advantage in the 
equipment of the 1st operation gestalt. That is, when it pinpoints an actuated valve 
position with the terminal voltage ek (k=1-4) of piezoelectric devices E1-E4, as 
mentioned already, it has the influence of the self-weight of a control panel 10 etc. 
Although this error hardly becomes a problem when comparatively large each of the 
actuation fields R1-R7 is taken, more exact actuated-valve-position detection is 
called for to make each area of an actuation field small especially. In such a case, it is 
desirable to use touch panel 10T like the 2nd operation gestalt. 

[0143] Moreover, if touch panel 10T are used, since the location operation from 
terminal voltage ek (k=1-4) will become unnecessary, there is also an advantage that 
an actuation field can be pinpointed at high speed. 

[0144] <3. 3rd operation gestalt > drawing 1 7 is the appearance perspective view of 
the information display 200 concerning the 3rd operation gestalt of this invention, and 
drawing 18 is that front view. This information display 200 serves as a game machine 
of the liquid crystal display mold as one example of the information display of a 
portable mold. The actuation side 1 1 has exposed this information display 200 to the 
principal plane MS of the housing 201 of a cube type. This actuation side is equivalent 
to the control panel 10 of drawing 3 , or the front face of touch panel 10T of drawing 
15 . A back display control unit and the back control circuit section consist of this 
actuation side 11 like the display control unit DP of the 1st operation gestalt or the 
2nd operation gestalt. 

[0145] The actuation fields R1-R4 displayed by the liquid crystal display panel 
penetrate in the actuation side 1 1 of drawing 1 7 , and it is visible to it. These actuation 
fields R1-R4 are typically displayed along with the both-sides section. To drawing 1 7 , 
an operator grasps the both sides of housing 201 with both hands, as a broken line 
shows, and he presses and operates these actuation fields R1-R4 with the thumb. If it 
is bigger thrust than a predetermined threshold while the location of this press 



actuation is detected, while that actuation input will be received and the display object 
210 ( drawing 1 8 ) in a screen will change, the actuation side 1 1 vibrates or displaces 
[ very small ] in the predetermined mode. Actuation of this hit is the same as that of 
the 1st and 2nd operation gestalt. 

[0146] On the other hand, in this information display 200, the fixed manual operation 
button 203 is formed in the side face of housing 201. Moreover, as shown in drawing 
19 as rear view, the cell case covering 224 is avoided also at the rear face 220 of 
housing 201, and the fixed manual operation button 221,222 and the cross-joint 
manual operation button 223 are arranged. These fixed carbon buttons 203,221-223 
can be assigned to migration, actuation, etc. of initiation/termination of a game, the 
change of the contents of a display of a screen, and the object in a screen. Typically, 
these fixed carbon buttons 203,221-223 are operated with fingers other than the 
thumb among the fingers which grasped housing 201. 

[0147] With this conventional kind of equipment, while the liquid crystal display screen 
had the function of only a display, since the fixed carbon button was arranged at the 
principal plane MS, the area of a liquid crystal display side was narrow. However, in the 
information display 200 of this operation gestalt, since the actuation input is possible 
also in respect of [ 1 1 ] the actuation on a liquid crystal display screen, much area of 
a principal plane MS can be used as a display actuation side by moving a fixed carbon 
button to fields other than the principal plane of housing 201. 

[0148] Furthermore, although only the fixed carbon button was prepared with 
conventional equipment, since the contents of a display and the location of the 
actuation fields R1-R4 are adjustable in the equipment of this operation gestalt, a 
variegated actuation input is attained according to various situations. 
[0149] In addition, as shown in drawing 17 , there is an electric power switch 202 in 
the head-lining side of housing 201, and such an electric power switch 202 and the 
voice volume adjustment dial are arranged also with conventional equipment in fields 
other than a principal plane MS. However, an electric power switch differs in a 
property from a voice volume adjustment dial in that the fixed carbon buttons 
203,221-223 in the equipment of this operation gestalt are the actuation switches for 
receiving the actuation according to the contents of a display of an 
information-display side. If it says in the example of a game machine, these fixed 
carbon buttons 203,221-223 will be carbon buttons relevant to the contents of a game. 
[0150] When this invention is applied to the information-display terminal (the 
so-called mobile computing devices) of such a game machine or a pocket mold, it not 
only gives a feeling of actuation by vibration of the actuation side 1 1, but it can raise 
presence, such as a game. That is, vibration can also be given to the actuation side 1 1 
according to a motion of the display object on a screen (for example, KYAYARAKUTA), 
and the actuation side 1 1 can also be vibrated synchronizing with voice. 
[0151] Moreover, it will also be possible to give vibration like a thing which is different 



in the phase of the RF given to piezoelectric devices E1-E4, then the progressive 
wave which progresses towards the other end from the end of the actuation side 1 1 , 
and interest, such as a game, will increase further by it. 

[0152] <4. Other operation gestalt > drawing 20 is drawings showing other examples 
available as an information display of this invention, and shows a part of actuation side 
11 which lapped the information-display side 21 and on it. The volume-control tongue 
part of audio equipment is displayed on a liquid crystal display panel, and it consists of 
this example so that it may be made to operate it with an operator's finger. If a finger 
303 is moved in the direction of "H" or "L" along volume adjustment Rhine 302, 
displaying the slide mold volume tongue 301 for every compass, placing a finger 303 on 
it, and specifically applying thrust, actual sound volume will change the display of this 
volume tongue 301 moving along with it. It tells an operator that it is under actuation 
when the actuation side 1 1 vibrates with it. 

[0153] Moreover, the amplitude changes with the locations of the volume tongue 301 
currently operated at the time. For example, when the volume tongue 301 is within 
Section YL, it is within Section YM by small-size width of face and it is within Section 
YH with the inside amplitude, the actuation side 1 1 is vibrated with the large amplitude. 
By this, an operator can get tactile feeling according to the present sound volume. 
Moreover, according to the Y coordinate of the volume tongue 301, the amplitude can 
be increased continuously. 

[0154] Drawing 22 shows the example of a concrete configuration for realizing such a 
function. This drawing 22 shows parts for some variant part of drawing 7 of the 1st 
operation gestalt, or drawing 16 of the 2nd operation gestalt, and the information yD 
which shows to any of Sections YL, YM, and YH Y coordinate on display belongs about 
the volume tongue 301 under actuation in that time is transmitted to the drive mode 
selection section 72 from the information processing section 60. Relation as which 
table 72a in this drive mode selection section 72 chooses drive mode according to this 
Y coordinate discernment value yD is memorized in the table format, and if the Y 
coordinate discernment value yD is large and the oscillation mode of the large 
amplitude is small, the oscillation mode of small-size width of face will be chosen from 
the drive mode storage section 73. Each oscillation mode of the large amplitude, the 
inside amplitude, and small-size width of face is memorized by the drive mode storage 
section 73. 

[0155] Moreover, when the amplitude wants to change continuously, it gives the drive 
mode selection section 72 about the volume tongue 301 by making the value of Y 
coordinate on display itself into the Y coordinate identification information yD, and 
you may make it decide an amplitude using the increasing function of this Y coordinate 
identification information yD. 

[0156] In any case, tongue actuation of being full of presence is realizable. 

[0157] Drawing 21 is drawing showing the example of use similar to drawing 20 . The 



finger 303 has come to be able to carry out press actuation of push button display 
304L by the side of the amount of bass, and push button display 304H by the side of 
the amount of loud sounds in the example of this drawing 21 . For example, if press 
actuation of push button display 304H by the side of the amount of loud sounds is 
carried out, while the slide display 305 will move along volume adjustment Rhine 302 
and sound volume will become large, the amplitude of the actuation side 1 1 also 
increases. In this case, the information which shows to any of Sections YL, YM, and 
YH the Y coordinate of the slide display 301 per volume tongue 303 under actuation in 
that time itself or its Y coordinate belongs as information yD on drawing 22 is used. 
[0158] Other configurations and actuation are the same as that of the equipment of 
the 1st operation gestalt or the 2nd operation gestalt. 

[0159] <5. Modification X5-1. bidirectional functional means > — as a bidirectional 
functional means to use by this invention, or the unit functional means as that 
component — ** piezoelectric device and ** — electromagnetism — various things, 
such as combination of a solenoid and a plunger and combination of** electromagnet 
and a permanent magnet, are usable. In what uses an electromagnetic operation like 
** or ** among these, the thrust to an actuation side produces change of 
magnetic-flux distribution, and carries out induction of the electrical potential 
difference between the terminals of a coil. And the magnitude of thrust can be judged 
by amplifying the electrical potential difference, namely, these — a displacement 
sensor and electromagnetism — it uses having the function of both sides with a 
driving means. 

[0160] When using a piezoelectric device, a piezo-electric film besides the 
piezoelectric device of a ceramic system etc. may be used. Drawing 23 is the partial 
diagrammatic view showing the example using the piezo-electric film 310. In this 
example, the piezo-electric film 310 is arranged under a control panel 10 or near the 
four corners of touch panel 10T, and these piezo-electric films 310 are supported with 
the elastic bodies 311, such as a spring and rubber. The display of a screen is 
performed by the liquid crystal display panel (not shown) arranged a control panel 10 
or under touch panel 10T like each operation gestalt mentioned already. If an operator 
presses a control panel 10 or the part of a request of touch panel 10T, an electrical 
potential difference both arises on each front reverse side of the piezo-electric film 
310, and thrust and a press location can be detected by [ whose elastic body 311 
contracts according to the thrust and a press location ] detecting it. 
[0161] <5-2. Extended > drawing 24 to an actuation input unit is the sectional view 
showing the switch as an example of the actuation input unit which realized radical 
Motohara ** of this invention most simply. This switch has arranged the piezoelectric 
device ES at the pars basilaris ossis occipitalis of a case 321, and arranges the 
inprinting plate 322, transparence, or the translucent actuation plate 323 on it. The 
top face of the actuation plate 323 turns into the actuation side 324. 



[0162] Wiring 327 is extended from the piezoelectric device ES, and this wiring 327 is 
connected to the press detecting element 325 and the mechanical component 326. By 
detecting the terminal voltage of a piezoelectric device ES through a low-pass filter 
etc., the press detecting element 325 detects press of the actuation side 234 by the 
operator, this press detection section 325 sends out a switching signal to an external 
instrument, when the terminal voltage of a piezoelectric device ES is larger than a 
predetermined threshold — sending out a detection command signal to both the 
piezoelectric-device mechanical components 326, by it, the piezoelectric-device 
mechanical component 326 generates the RF of a predetermined oscillating pattern, 
sends it out to a piezoelectric device ES, and vibrates a piezoelectric device ES. The 
actuation side 324 vibrates through the inprinting plate 322 by that cause, and tactile 
feeling which directs the purport by which the actuation input was received by the 
operator is given. 

[0163] Thus, it can realize only by the piezoelectric device ES of one **, or the 
one-set piezoelectric device, without preparing another means for detection of press 
actuation, and grant of the vibration to an actuation side also about a switch without 
the adjustable screen, if the principle of this invention is followed. 
[0164] There may not be the inprinting plate 322 in the switch of drawing 24 . In this 
case, a fixed display may be performed on the front face of actuation plate 324 self, 
and you may display out of this switch. That is, this invention is extensible also to the 
actuation input unit in which itself does not have the screen. 

[0165] <6. other modification > — the following deformation is also possible in addition 
to each configuration explained as the operation gestalt and modification of this 
invention. 

[0166] When two or more unit functional means (piezoelectric device etc.) detect the 
actuated valve position of a control panel like the 1st operation gestalt, it is desirable 
to distribute three or more unit functional means two-dimensional. That is because 
the actuated valve position in a two-dimensional field can be pinpointed correctly by 
detecting thrust by three or more points. 

[0167] If a piezoelectric device is arranged to each of two sides which will counter if 
only usage depending on which the location of an actuation field is located in a line in 
one dimension is carried out on the other hand, an actuated valve position can be 
pinpointed in one dimension, therefore — typical — three or more points — desirable 
— a rectangular control panel — although it is and a unit functional means is arranged 
in four points or the location beyond it — the configuration of a control panel etc., and 
the voice of use — it can respond like and the number of unit functional means can be 
fluctuated. 

[0168] As the mode in which a dynamic reaction is given to an actuation side ** Hold 
this, while carrying out the horizontal slide of the ** control panel which carries out 
the horizontal slide only of the one shot of the control panels suddenly and pushing 



the actuation side 11. ** Hold this, while lowering suddenly ** control panel which 
lowers only one shot of control panels and pushing the actuation side 11. ** While 
raising suddenly ** control panel which raises only one shot of control panels 
( drawing 14 (f) and equivalence) and pushing the actuation side 1 1, there is holding 
this etc., and the drive mode storage section 73 of drawing 14 can be made to 
memorize these. 

[0169] In detecting the terminal voltage ek (direct current) which ** produces in 
piezoelectric devices E1-E4 when they press the actuation side 1 1, since **, **, and 
** are direct-current-driving signals, if **, **, and ** generate a pulse-driving signal, 
it is necessary to prevent gathering a driving signal among these, among these, the 
case of the above-mentioned ** and ** — the variation rate of a piezoelectric device 
— the variation rate according [ a direction ] to an operating physical force — since it 
differs from a direction (from an actuation side to facing down), if wiring is also made 
into another thing while making into a different location the terminal location which 
gives a driving signal, and the terminal location which takes out Signal ek, the driving 
signal of a piezoelectric device and the terminal voltage by the operating physical 
force are mutually separable. 

[0170] On the other hand, in **, since the electrical potential difference by the driving 
signal and the terminal voltage by the operating physical force appear in the part 
where a piezoelectric device is the same, it is necessary to distinguish them mutually. 
This is solvable from the value of direct-current-driver voltage by setting up greatly 
the minimum threshold Fh1 over an operating physical force. 

[0171] In this invention, other members may be inserted between a control panel 10, 
or touch panel 10T and piezoelectric devices E1-E4. That is, it does not ask whether 
association with a control unit and a congruence directional change functional means 
is direct or indirect. 

[0172] As an adjustable information-display means, combination with the emitter and 
reflecting plate which illuminate not only a liquid crystal display panel but EL 
(electroluminescent) display, a plasma display, a thin shape CRT, an LED array and a 
liquid crystal shutter, and it etc. can also be used. 

[0173] Also when using a fixed display means, not an inprinting plate but paper and a 
sheet may be stuck. 

[0174] When carrying out this invention as an actuation input unit without an 
information-display side, two or more unit functional means may be distributed 
two-dimensional like the 1 st operation gestalt, and the function in which an actuated 
valve position is detected based on each output from them may be given. Such an 
actuation input unit can be used as a slide pad which is one sort of the pointing device 
of for example, a pocket mold personal computer (the so-called notebook sized 
personal computer). Since a motion of the finger on the actuation side in such a case 
can be checked by looking as a motion of the cursor on screens, such as a liquid 



crystal display of a personal computer, the actuation input unit itself does not need to 
have a display function. 

[0175] Moreover, in such a case, the multi-statement of the threshold of an operating 
physical force is carried out, and, in the case of the operating physical force of the 
minimum threshold - maximum threshold within the limits, it incorporates as a 
migration command of cursor, and, in the case of the operating physical force beyond 
the maximum threshold, can incorporate as the same actuation as the click of a 
mouse. Also when it is not necessary to prepare the carbon button for a click 
separately on the body of a notebook sized personal computer and, and doing in this 
way and the carbon button for a click is prepared separately, click actuation can also 
be easily performed only with a slide pad. 

[0176] Furthermore, as the functional means in the case of using this invention only 
for detection of the existence of actuation, and a unit functional means in the case of 
applying only to detection of an actuated valve position, it is also possible to use 
electrical conductive gum, a load cell, etc. 
[0177] 

[Effect of the Invention] As explained above, while the operating physical force applied 
to the actuation side by using a bidirectional functional means convertible in both 
directions in the dynamic operation and the electrical signal is detectable according to 
invention of claim 1 - claim 12, by answering an actuation signal and giving an electric 
driving signal to a bidirectional functional means, an actuation side can operate 
dynamically and a feeling of actuation can be given to an operator. 
[0178] For this reason, even if an actuation means does not have a substantial 
pushing stroke, a positive feeling of actuation can be given. It is tactile, and since 
neither vision nor an acoustic sense is used, when the noise is in a perimeter, or even 
when dark in a perimeter, consciousness is possible for this feeling of actuation. Also 
in a visually impaired person or a hearing-impaired person, consciousness of the 
dynamic reaction of an actuation side is clearly possible. [0179] Moreover, since 
detection of an operating physical force and a dynamics operation of an actuation side 
are realizable with one means, it becomes the simple information display which 
decreased the components mark of a near [ an information-display side or an 
actuation side ]. 

[0180] Since he is trying to give a driving signal to a bidirectional functional means 
according to invention of claim 2 when an actuation signal exceeds a predetermined 
threshold, only by very small thrust, it does not generate, a driving signal is traced, and 
it does not show the reaction which the equipment side mistook until actuation 
becomes possible and actually performs press actuation in the target actuation field. 
[0181] According to invention of claim 3, since the mode of a driving signal is changed 
according to the magnitude of an actuation signal, a feeling of actuation can be made 
variegated. 



[0182] According to invention of claim 4, it is possible to generate the position signal 
which expressed the actuated valve position on an actuation side with two or more 
unit functional means to constitute a bidirectional functional means, and since the 
actuated valve position on an actuation side is pinpointed, it is not necessary to add 
other means. 

[0183] According to invention of claim 5, the actuated valve position on a superficial 
actuation side is detectable with three or more unit functional means. 
[0184] Especially, according to invention of claim 6 t the use range can use the 
actuation side of a large rectangle, and the actuated valve position on the actuation 
side can be detected. 

[0185] According to invention of claim 7, since an actuated valve position is 
pinpointed with a touch panel, a specific precision of an actuated valve position is high, 
and the time amount which location specification takes is also short. 
[0186] According to invention of claim 8, since the threshold of an operating physical 
force is changed by the actuated valve position, sensibility can be changed according 
to the location which carried out press actuation, and a feeling of actuation can be 
made variegated. 

[0187] According to invention of claim 9, since the mode of a driving signal is changed 
by the actuated valve position, a feeling of actuation can be too made variegated. 
[0188] When an operating physical force exceeds a predetermined threshold, in order 
to confirm a position signal substantially according to invention of claim 10, it traces 
and an incorrect input is not made by actuation. 

[0189] Since the functional means for giving detection of an operating physical force 
and the dynamic operation to an actuation side is constituted from a piezoelectric 
device according to invention of claim 1 1 , while being easy to miniaturize equipment, it 
is highly precise and detection of an operating physical force is attained. 
[0190] Since according to invention of claim 12 the above-mentioned information 
display is held in housing and it is considering as the portable mold, sufficient feeling of 
actuation can be given using an information-display side effectively. 
[0191] Since 1 which receives the actuation according to the contents of a display of 
an information-display side in the information display of a portable mold, or two or 
more actuation switches are formed in fields other than the principal plane of housing 
according to invention of claim 13, many parts of the principal plane of housing can be 
used for the actuation side which lapped with an information-display side and it. 
[0192] And various actuation inputs are attained in accordance with actuation 
switches other than a principal plane, using the principal plane of housing effectively 
also in the actuation side, since the actuation input is possible. 

[0193] According to invention of claim 14, since an actuated valve position is 
pinpointed with each output signal of two or more unit functional means, an actuated 
valve position can be pinpointed, without using a touch panel. Although a touch panel 



may malfunction with surface dirt etc., in order to change thrust into an electrical 
signal in this invention, there is also little fear of such malfunction. 
[0194] While according to invention of claim 15 extending radical Motohara ** of the 
above-mentioned invention, constituting the actuation input unit and obtaining a 
feeling of actuation having no stroke and positive, components mark also serve as few 
actuation input units. 

[0195] Furthermore, invention of claim 16 unites and has the advantage of invention of 
claim 14, and the advantage of invention of claim 15. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of a system incorporating the 
information display 100 of the 1st operation gestalt of this invention. 
[Drawing 2] It is the external view of the information display 1 00 of drawing 1 . 
[Drawing 3] the part which is equivalent to the display control unit DP among the III — III 
cross sections of drawing 2 is shown — it is an abbreviation sectional view a part. 
[Drawing 4] Drawing 4 is the fluoroscopy top view seen from [ of drawing 3 ] IV. 
[Drawing 5] It is a common model Fig. for explaining the principle which detects the 
pressed actuation field using a piezoelectric device. 

[Drawing 6] It is a model Fig. for explaining the principle which detects the actuation 
field pressed in the 1 st operation gestalt using a piezoelectric device. 
[Drawing 7] It is the block diagram of the control circuit section CT in the 1st 
operation gestalt. 

[Drawing 8] It is the internal-block Fig. of operation part 51. 

[Drawing 9] It is the explanatory view of the top-most-vertices coordinate of an 
actuation field. 

[Drawing 10] It is the internal-block Fig. of comparison test section 52a. 

[Drawing 11] It is the explanatory view of the operating-physical-force partitions 

F0-F4. 

[Drawing 12] It is the internal-block Fig. of the operating-physical-force judging 
section 54. 

[Drawing 13] It is the internal-block Fig. of the drive mode selection section 72. 
[Drawing 14] It is drawing showing typically the various oscillation modes memorized 
by the drive mode storage section 73. 

[Drawing 15] the part equivalent to the display control unit DP of the information 
display which is the 2nd operation gestalt of this invention is shown — it is an 
abbreviation sectional view a part. 



[Drawing 16] It is the block diagram of the control circuit section CT in the case of 
using the display control unit DP of drawing 1 5 . 

[Drawing 17] It is the appearance perspective view of the information display 200 
concerning the 3rd operation gestalt of this invention. 
[Drawing 18] It is the front view of an information display 200. 
[Drawing 19] It is the rear view of an information display 200. 

[Drawing 20] It is drawing showing other examples available as an information display 
of this invention. 

[Drawing 21] It is drawing showing the example of use similar to drawing 20 . 
[Drawing 22] It is a partial block diagram for realizing the function in the equipment of 
drawing 20 . 

[Drawing 23] It is the partial diagrammatic view showing the example using the 
piezo-electric film 310. 

[Drawing 24] It is the sectional view showing the switch as an example of the 
actuation input device of this invention. 
[Description of Notations] 

E1-E4 Piezoelectric device (unit functional means) 

ek Terminal voltage of the k-th piezoelectric device 

R1-R7 Actuation field 

P (x y) Actuated valve position 

R The field under actuation 

F Operating physical force 

SF Operating-physical-force signal 

SP Actuation position signal 

FC Actuation valid signal 

FD Operating-physical-force judging signal 

G Gate signal 

V Parameter signal in drive mode 

F1-F4 Operating-physical-force section 

Fh1-Fh4 Operating-physical-force threshold 

Fh1 The minimum threshold of an operating physical force 

DP Display control unit 

CT Control circuit section 

MS Principal plane of housing 

10 Control Panel 
10T Touch panel 

1 1 Actuation Side 

20 Liquid Crystal Display Panel 

21 Screen (Information-Display Side) 

30 Congruence Directional Change Functional Means 



51 Operation Part 

52 Field Judging Section 

54 Operating-Physical-Force Judging Section (Actuation Signal Judging Means) 

56 Gate Circuit 

57 AND Circuit 

60 Information Processing Section 

72 Oscillation Mode Selection Section 

73 Oscillation Mode Storage Section 

75 Piezoelectric-Device Mechanical Component 

100.200 Information display 

101.201 Housing 
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5 ] »3RJ» 4 ©«f««jK*«t?ifc o T, 

n«: 3 w±<D*tft«iig*a*wr* e 

$8S^8Bo 

6 ] M&B 5 ©tt«jfcSSMT?36 ot, 

mim 7 ] max i lb** 3 ©^ma^w 



(2) «fM¥ 1 1 -2 1 2 7 2 5 

2 

(b-1) S(J|S*f^ffl±0»ffffiBK*E UfcfiiB^f *f 

[K^9] W*«4*V'«LIII«9l7 0V«-rn*»Ofl| 
/0 iiigfT'feoT, 

flftS3BlWM»i#a«:, Hu8Bi&BfI*§fc JS U T BijIBIKliff 

im-stm i o ] itt*^ 2 LfisRs 9 ©^-m^© 

(g) MiBJ*ft«^tf tufBBB^ig* 5 i: # tcfijfEfeB 

flfo«4*Br £©« *jaa!#acea"r * my- h 
rawas i i ] wsr* i &v lburb i o <D^?tifr 

cDlff«*^BT*feoT, 
S1f$8«j*HBo 

znrcmmm 1 &^Lfw&« i oo^fn^otaa* 
cw*« 1 3 ] 1 2 o*«*s5«B-e* ■3t> 

30 fc-rs«««^SEBo 

CW*« i 4 3 1tfB*jnSB-e<& ^T, 

(a) tf$Sg^®i:, 

(b) fffi£©J*flsffi*r*!U «ra31t«a^ffi±k:EfiS 

(c) fj3s*f^ajfc«s^-r*Kfflrt-p^iaw»c»*efi 

(d) WSB*f^ffiC# A 6 nfc»f^* ± o TSulBMa 

40 ni^rmm-rm^mm^tiiL^mt. 

(e) iuf3«a©^^{f^fcS-^^T, ButB»ft®±© 
*f^fi[B**B b fc{4B{f^«r^fiic-r 5 {iBffi ^f§^# 

(a) m&<omrffi*&* 

(c) MIB^®lC-^x.P»nfcffffi^tcJ;oTtulB^73 
rftl««B#afr6»^-r*B««#%»(^«^i: LTffiitli 

50 -r*fis«^«iau¥«i:. 
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3 

(<i) m&mmwmcfc&^xM&Mftfamm&mm 
(b-i ) gfrefltf^ff t is^-r *«eh « T2M«t a-*&E 

Stife8^A:*JgB*% 

(e) fufe«a<Dmfji^mf^tca-5^T. msmm 
±.<DmmzmttmmLrcGLwmmt£.m-r steams 

Bo 
[000 1] 

[0 0 0 2] 

tot LT, •7 2 V^7 p U'i'±(i:^-yf L ^^b*eeBLrc 
[0 0 0 3] tC5^ ^oss-e, * 

[0 0 0 4] ccicfcS&WfffcttfSLT, m?XW0k 

[0 0 0 5] 

[0 0 0 6] K^WKJS^Jffl Lfc^fiT'tt, IS) 



ftfflW 1 1-212725 

«t 3 k * t , rci:A tf a»© g m&mmttmpi i, r & 

»S#fctt«?iFfcJ:SEJ«%lll!*^3c 
[0 0 0 7] J-X±tW'y^^*^ML/caiOi^ 

FJBMt&oTi^So 
[0 0 0 8] 

[arc© i W] c <D5%BMit±m<D * 5 «:se*atB<oiaiH 

[0009] c(D^m(om2(osmt, ^m^mrpm 
[ooio] mtz. ^(Dmmmsn^mt. m*mm 

[0 0 1 1] 5 5,(C, dOf§H^(D^4<OBW«> WlBf 

ft^ftictu -tntc^-pT^^^^feot-r 

[0 0 12] ^St;, CcD?§B^CD^5cDiB<J(i, ^ffi 

[0013] ±ieo«fc9ftit*a*««*^R-r 

[0 0 1 4] 

t, aw^aofii!)^ «'j>s<44 E<D±mm%.fc*mm? 

Stir, *nK:*oTiW^#»c:«lS|iS:J»f^S!*^.?LScfc 
*<T*#5 0 

[0 0 15] fcC5T\ »f^A**ffi«:Wr*«aia^ 
^BO»*W-S3Si: LTv mttm^<Z>MWX±i*mG? 

[0016] cct*5v>Ts £<?>mmmm\$. em 
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[0 0 17] fCT'. C©«fe5*35Wiai«fl6#©0«Ftt 

So 

[0 0 18] -T**?*, CflO«WPt435W[Rj*ffi¥S© 

(o^mmmj ic^-oxm^xtKom^n^n. ms. 

[0 0 19] C*UC«fc^t\ ^Sx^L^m^tC fcft 

<. aRftlWNIM^iscfctf-e**. 

[0 0 2 0] 

xm^nrcm^m 1 ©%wo««*^»b«, (a)-tt 
i«5i(iia:5R7j t , (d) maaaffiE t e n 

(e) MGltflM JSSF L T fflaE3SWfiJ«iJ6¥© K 

[0021] zlz, mmmmmc & o TS9ae3R*i^ 30 
[0022] mmm 2 ©wu-ea:, w*^ 1 

iB* * £ * ic MeKI(riB9«MISR#A«lfle¥S(i:S£tb 

5 »fi!e*!pjjE#ia**-r * . 

[002 3] gfr&g 3 ©56^T'«, W#5l 2 ©1»$g*^ 

[00 2 4] gg&g 4 tt&H 1 ft^ Lit 

&g#®#, (c-1) graWtetBSfcHMiTKBSn, * 

n^n*^^wff ffl i: more t fmn fl-eas* wtgft 
<fc o r iWE«»o#{4«fii¥S3!p 6 fg^-r « *gjgc©m*v 

BB^*£ja**ffifi«#»£fM!i*ffll*.«. jo 
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[0 0 2 5] fS#JS 5 OJ8«"Ptt, If 4 

[0026] mumsvfm-zi*. Straus 5 ©ras^s 

[0 0 2 7] |ft$£ 7 ©SSWti, 1 ft^ Llft&B 

«, (b-1) SSf8a*f^S±<0*^ffiHtcjSU/'cfflH«^ 

[0028] if*«8©«wtt» Bjfc^ftvusjjaH 

act. iWEttBM^KiS UTaWEUffflHtJcov^roiff 

[0 0 2 9] »2d&S9©589iH\ Bfcfc^ftvLaiJlUS 
7 ov^n^olf «*jS»B-C*oT, MteHlMWflgi^ 
s«v tijiefiSfi^tciSCTHuieigsifB^©^- 
m-tso 

[0030] m&mi ocswa, i*a2^Li* 

9 OV^-f n*»OlIHB«*St«T* ?T, (g) MEMf? 
B^aWSEHfflfcffl*. * £ SKlttlEffiB«*t©5S£*ffi 

X.So 

[0031] nra* 1 1 oftsBa. gft&g 1 *v>lw^ 

[0 0 3 2] WHOM 2 0^iT'(i, rf\fe(D3Lm?kmt 
5 «5 W Plffi ft / n ^ V IRS S *U »f¥ffl «» HU IB±ffi 
lc«aLTB!HBa!4:Snfcil*Hi 4^Ufll*Bl 0© 

[0033] mam \ z<omm, tmm 1 z<onm& 

SSITS -3 Tv MIB^^ V^©Huie±fSJWn©ffi»c 

So 

[00 3 4] m«qi 1 4 ©fgHj^fi. ISSc^ 1 1 
3©^©^^, J¥ffi*<D*fta»J:«J:5»f^ffiB©«He»c 
«gLT«)7Sc^nTV^So 

[0 0 3 5] -Tftto^. C©!I^3S1 
^«Bti. (a)*««^fflfc, (W^cDiM^tl, 

fflfc. (c)«MEliff»4:«!HW*KHrt"efflBIWK:»* 
ftffl»0»{fi«fi|#afc, (d)mJlB^fflfi tc#^. e,n/c 

mt. <.e)mim^<Dmmmam^x. mmvem 
±cowimmzmm l fettBe^«*ia-r s fiB^i^ig 
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[0036] m&m 1 5<D»W3tt, tf*Sf 1 ~w 

[0 0 3 7] M&Hi 5©KWOl»f^X*» 

[0 0 3 8] f LT, fllJia(B»«#fi:«fc**8iS5R75riPl« 
[0 0 3 9] £/c, 6©»IBtt> fflpftgl 5 £0 

fc LTi 6tlS 1 6 K, (e)fflgE*»<D¥<&*flM8# 
[0 0 4 0] 

iftwommcoBtm <i. snsga6JBj»> 
<i-i. ttBottEg>Bi i a, cofamoas i mmmm 
(ommm^m i o o^ffl^^/cv-XT-A^ji: lt jo 
^sftwttti (atm) i (onmm-v&Zo cod 

ti-vis&umm&AffiA tttrnz-x^z* */t, urn 
Atij^sP5*<BB«*nT*3t>, ts^sei ooi±c 

[0 0 4 1 ] 0 2 tt, IfffiS^SB 1 0 0 (DftWlWT*& 

%o m i r^Lrcmmmr-mm^mm i o otitis 

«$8S*«B 1 0 0*iCTT@^LTV^o 

[0 0 4 2] 0 2tC*5(/>T. COlf$B^ttBl 0 0f± 40 
BSStfcD^v^y 1 0 1 ^fiSx.T&'K CcD/^v^ 

fFgflD P ^©KfiiJtDSJfflllllSSgPC T ktc^giJStlT 

[0 0 4 3] 0 1 (D^ffiMSlCttB&JEflgtD 

fc, I^OffU^yX^-yf 1 0 2£>£ffiMS±tCg2 
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[0044] i3(i, mzoDwi-wmmcov^Tnm 

-X4 0rtfcJSffi«^/^;l/2 0*iR^L/T*5t3, C£> 

So 

[0 0 4 5] gUtCjjVT.fc'SK, *&H«^*.yl/2 0© 
eaPSfc J E-tt* f W»8fcLT\ 4B<OEEB* : ?E1~E4#ffi 
S?nn>S 0 J±ftlit?E1~E4(i, 
«^fc*5R7SlRlt»SE»or«l*^lRl**l#©3 0©gg 

~E4(£03©^— X4 O^/gMcH^tlT&tK ^ 

n&OW^c<t-=)T^S«:a*)gW©^/^;l/ 1 0 

[0 0 4 6] ?KS^^<^;l/2 Olefins ©If SgJ&Rl^ 
K^nT^T?****, 0 4 ©l&l-efiBfi'Ogl&Sl&mM 
— a— ^gS?ntl/^ 0 iin^©^ — a— A^g^ 

s nfcfia« r i~ r 7tt«ff3Riffl*»= * § Sfp^ t a 
oTi^i>„ /-ctAtf, rfc«xnj *^snftf«R 

&7&?z®mc&^>TC(Dffimm&i&wi ooa r^fi 

T, C ©1f $BS^ffi 2 1 tefcW-««jSt±, 91&©§ttA 

n©/c4t>©*ri'^>x*3«j;t>Wc*^^^a— 
snfeiBffi^fcafb-rso c©»#«smcRi~R7 

©**SfctMttffi»KI8£RjAeT?&So 0 4* 

CDM^ROfi, 1f$ga^®2 1 CD^^}S^J§?R1~R7 

[0 0 4 7] f LT, cco^ lUSS^OSBTa. 18 
t?5pJffl#^*»f^«« R1~R 7©V^-rn*i¥EE Lfc*>%tft 

So 

[0 0 4 8] <1-2. Sf^tefi©^aiIia>C0D^Bti: 
felt § ^©fiifiESrtBBJi-r S *9fc , R 1 ~ R 7^0 

V^-m*WE$n/'£*^JE«*?E1~E4«:fflV'>T«l5g] 

[0049] 05 (Dmm^mm-r^rcitxD^'r^m 

T'fe »? , 15 (a) ttffiR© 2 ^7cWJe**^f zmft'* 

BES^EI—En^bTl/^o HI 5 (b) (i^<?D 

3tffi0TS5o CCT\ an(i3J-X±c0^aT-$.S„ 

[0 0 5 0] ffi*©j«*BjS0 4: C<D^/< 

*;H 0 M«fflKTtT4Irt«:X YIi:t§ J: 5 *f 
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(6) 

9 

nmm%x y z^i^titi/^o fit, (x. 

y) OffiB«rTiai€?JCj¥BE*F1?t»fP/^*;H OM«rf¥ 
fc£ (x, y) ffiMHFEl — EnOl«k:J:t)T« 

o i ^ t a *n**j*fl^ 1 o m <£>t£ffi_t tc $> § c ^ « 

[0 0 51] St 6 , JEHUS? Ek C k = 1 ~ n) <DXY 10 
mm* (xk, yk) t-TZb. cft&tt«HHJ:**6©H; 
a^W^o a-EEB^EI—Entt, *©5R7J 

ofc^fk (k=l— n) iftSCtmSo 

f 1- f ntt*fl^*/l/ 1 0 M^515 fc±ft*tt:»< R 

[0052] COi:t, SlWSrSt5*ff/<*;H 0 
Mtcol>TJ¥E*>F fcEE«JR?E1— En*c*Dtoofe* f 

[0 0 5 3] 

[Rl] F-hW-Z f k=0 
»ftlS^2tt. k to^TO 1 - n $ toa*^ 

to 

[0 0 5 4] ^C, Xtt$t>0*5*tfY«iSto0<D*O 
[0 0 5 5] 

ffi2] If k • xk+F • x+W • x0=0 
[00 5 6] 30 
[R3] Z f k • yk+F • y+W • yO=0 
tff£±Llr%o fetch. (xO. yO) 0M 

[0 0 5 7] »U3±tflR2*agpr*i:. fn^n 

[0 0 5 8] 

[R4] x=- (Z f k • xk+W • xO) /F 
[0 0 5 9] 

C»53 y=- (Zf k • yk+W • yO) /F 

[0 0 6 0] 40 
[R6] F = Z f k-W 
T**fr6, :n*S4, R 5 icf^ALT, 
[0 0 6 l ] 
[R7] 

x =- (Z f k • xk + W • xO) / (Z f k-W) 
[0 0 6 2] 
[R8] 

y = - (Z f k • yk+W • yO) / (Z f k-W) 
[0 0 6 3] £tc. JUff/^iM/l 0M(Ol^XYZl 50 
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M$k<Dm&fo t.M,£^ xO=0, yO=0£&£fre>, 
[0 0 6 4] 

[R9] x=- (Zfk'xk)/ (Z f k-W) 
[0 0 6 5] 

»10] y=- (2fk-yk)/(Z f k-W) 

[0 0 6 6] Sfc, »f£/<*;H OM^WPffifrB^fi 

e (H«Hrt*) /S*t«v^rt>*«*«, Rite, 

[0 0 6 7] 

CIS 1 1 ] F+W • c o s 0-Z f k=0 
fcfctK ^nfcJSUT, »9, Rl (Hi, 
[0 0 6 8] 
[Rl 2] 

x=-(Zfk-xk)/(Z f k-W • COS0) 
[0 0 6 9] 
[Rl 3] 

y=- (If k • yk) / (Z f k-W • COS0) 

[0 0 7 0] C«12, K13 (*fctt»7, R8 ; 
R9, R10) tf, EE«X?E1~En^©rt©*©*tii 
fitfk (k=l~n) tSff^S (J¥Ej£) POXY 

(x, y) *#»*HR5S-tf**o 

[0071] enso-fts*. **ai*jiRoi»fp/^* 
£ o icmmm^ e 1- E4oE«*«e , r *j©eoaa«* 

teffi«Jiu£0*4:*fc. Rl 2, Rl 3fr£, 
[0 0 7 2] 

[R14] x = a • {(f 1+f 3)-(f 2+ f 4)}/(f 14- 
f 3+ f 2+ f 4-W • COS0) 
[0 0 7 3] 

[R15] y = b • {(f 1+f2)-(f3+f4)}/(f 1 + 
f 3+ f 24- f 4-W -COS0) 

[0074] ccommnm<D^o\cm^m^m 
b i o o^nwteHfib-cwfflt-swdicjiiiiff/^* 

;i/ 1 ooSI^w -cos eftfc&frUftttfflasfctt 

Rr«s!<D'iff*a^«B^wffl-rsif^fc:ttffi#ft*o*< 
n*mt-r*o c<d&? & a«/«#w -cos 

ctsifEESiffffiBtWffi-rschA^sso 

[0 0 7 5] CDS-T. ±EOffi«H6? ; E1-'E4ti:J:**F 
OflttPB f 1- f 4<oa*^HfT^OBMiW±<Oif 

*aB*»«LTft*t«dr, Rl 4, Rl 5<DtriZZ<0#e 
<D-5"6. ft (f 1+ f 3+ f 2+ f 4) (-W-C0 
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so) ©aw**!? tfr* "J** nmmm 

1 4, mi 5©£J7J©»#©?-5, ft c f 1+ f 3+ f 2 
+ f4) <0»»ft^S»4:4*. C©fc46, Rl 4, £ 
1 5<0ifiitlSfcLr, 
[0 0 7 6] 

C»16] x = a • {(f 1+ f 3)-(f 2+ f4)}/(f 1 + 
f 3+ f 2+ f 4) 
[0 0 7 7] 

[»17] y = b • {(f 1+ f2)-(f 3+ f4)}/(f 1 + 

f 3+ f 2+ f 4)fcLTfcfgMtt'>;&<, Cft£>©St 1 /0 

6. «1 7**JfflBlftl7?J&*. 

[007 8] ©Hffi*»"e»fW « ± 3 &ttB£3%&B 
Ttt, J¥ffi»ffiftB©«jeic*ft« £MfrttW&tt£B 
tStl*^Ct*^V\ "T^ft"^ EI4©#IJTtt, bcf 
SH«R1~R7W>-rn*j*{tbTt/->5*\ fe§^liCtl 

$?3:L<tt, BfHHBR1~R7ti8flceBtff\ fflSP^ 

£&5gB©Hfia£BTTffiB - r5 0 cntcck^, mv? 20 

[0 0 7 9] KiCt^IilCtot, rTBBOBB 

BjK»BT*fc±se©»WBa*BBRjB-e %*s> 

1 0<OSiW«tn^t%ffl*I^LTtS<^tt, 

[0 0 8 0] <1-3. MfPlslSggflC 1 <Dmti*.tm\f>?K 
K> J£LL©MJI*:B3:*00, BBS^gBl 0 0 coafij 

fc, C CT-ttfliiJBEISggBC T^t/n- K@KT*^UfeJf 

h^x7fMLTi<t^o * ©B"&K tt UT<0&mm 
gR^ttT^ * n n y tf a - ^ CM P U *5«fc tf* * 'J (C «t 

oTBB&utcsiSia-ftSo 

[0 08 1] <1-4. JI«^?E1~E4tcJ;SJ¥JE^^ 
Jn>07l;:*3(/^T, Bf1^<*/H OtM^^nt^SE 

E 1~ E 4©^ft ; fft©4$ ; ?W± e k ( k = 1 ~ 
4) tt$lfg|?5 lCitJlJ«C4*6h5, 

[0 0 8 2] B8ttC©BBgP5 1 ©ftSflBfiSi^LT 40 
l/^ 0 BBB5 ll*9<DB^BB»5 1 atctt, [£®*^ 
E 1 ~ E 4fc ftnfc S i: ig^tBffi i: ©BBBBtffc e> fr C 
#>&l£t£tlT^Zo JEBB? E1~E4©^ft^ft©ii£? 
mEEek&s C©«^g$g[S5 1 a fc «fc ^ TJEBiH? E 1 
~E4JciD*3oTVS*» f k (k= 1 ~4) ^^Mt^ 

b*s fMcmm^tu cn^ff s fkttteB^wgp 
5 1 btBfl^Bajgps 1 c £KM?ue*jtc#*e>nSo 

[0 0 8 3] ttBft£B5 1 btcttf:/c, £BfBBB5 
1 ctcfcefrUftfEBS-erfc^fclEBBBa, b (B 
6#B) t>4A6nT*»), <4fi»*»5 1 btt@B£L 50 
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6, tl TJCioTBAMSOffifiBB (x. y) 
^SHlt5, fc*S, »1 5. Si 6©*P*>t>K»l 4, 
II 5%ffiffl-T«i:*»ct±, gfij£# (W • cose) 

tn-rsBt.^iBt®gi5 5 i cfcEBs-e-r**, *n 

[0 0 8 4] -73, BftftBtBff 5 1 d T'tt, t> f k 
(k= 1—4) (Dfflfol. fk?r5)<46^o Bfi^*rt>l 0 
©ifi*t#i« , r*4:ttttt*6tc, 5£i5cte«g|$5 1 c. 
fr«=>© (W • c o s 0) OfitfltLT, m 1 1 fr6B 
fMjF C©»^i«Hca5 5 1 dT*46 

fc«fW3 F 0«${&Btt*ffi 5 1 bK*tt*»W Cfct 

x.imi 6. 1 7) (DftmvmtLT&mz&titf. a 

*>*<-c$>ffits a 

[0085] cneoiss, ?n^gP5 ifre>tt, awNft 

BP (x, y) fcSVrBfft&fiB^SPfc* BfttfjFB 
^■rtHf^^fi^S F tATO^nS. BfNSBB^S P 
tt (x, y) ©2^ft5„ 

[0 0 8 6] <i-5. BflM2B (BfHMD ©#J5£>h 
7tcg?oT, sii»gi5 5 1 T"#e>n/c^miiB{§^s pa 

B«flJj£aP5 2^A6tl*o C<OB«¥iJ£ffl5 5 2 fc 
tt, BBKttBBB 5 3*^, B 4 ©Bft^BB R 1 ~ R 7 
0*n^ti©B^B« (09#i) *BSiLfc«ffl (x 
K xi+, yK y i+ : 1=1-7) tfA*2n^. £ 

nsoB^BBowwfi, »a-rsB««ia»6 o (0 

7) 7b>?>, ^©f$j£T*©*^rt^Cj£i;Ta-K£ftT 

[0 0 8 7] S«W^»5 2tt, Jt«KpJ£ff 5 2 a (0 
1 0) tc*j^T> Bm£P©BB{if (x, y) S\ _hfB 

<o j: a c l rm e. nr v >s BftBtf r 1 ~ r 70* w^b 

B i: Jttt L , B^ P ft< cn & ©BfP B« R 1 ~ R 7*5 J: 

t/B^Rowu^-rnfcfesA^w^-r^c rztz.i£^ tt 

«#J3£»5 2 a05-6BBR2teBr*»»-et4, 
[0 0 8 8] 

[B 1 8 ] x 2- ^ x ^ x 2+ fro y 2- ^ y ^ 
y2+ 

■P« S*> t* ^ fr^tbf&ftS L, C ©a 1 8 frfigji-r ft 
tt\ BltOBf^ jS P ttBf^BB R 2 tc § ¥'J^ 5 ft 

So 

[0 0 8 9] Sfc, B^P©BBB (x, y) t)\ m 

B) R0tcfe5frif-5frt¥iJ^$ftSo 
[0 0 9 0] LfcfroT, El 1 0 (DttWPllZM 5 2 a fr 

a tt . Bf^BB r i ~ r 7 & tc t&mvmm r o© ^-r ft 

*>*B^f* ^*BB-r SBfPBB R 1 ~ R 6E»B^ S 
Rfrtti^jSftSo BfNS**»ffffil l©v>"Tfttc 
fcttftTu^^ t * tc «»f^ffiBB# S P 
^I/fcSft, J tftKlSUTB«ipJSB^SRt.^JSB^ 
;ltZt\2x, BBOB*R1~R0*iJ:t/|pg14U'<7U* 
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[0 0 9 1] <1-6. Wtftt)<D*lfe>—y5. H7K*SV 
T, itft* F S Ftt»ft*«JE«5 4 

1211015 5 5*5, HI 1 O»f^*K»F0~F4*«3&r 
£ ttftOHIf F h1~ F MtfArt SW 0 C tl 6 ©MR F 
h1~Fh4©*«fe, «3S-r«*««ia»6 0*5, ^© 

C T*©0IJT*« 4 OO&H^E^ F 0~ F 4*#t5£$nTl/> 
S*, ^-O^T-O^rt^fCJcSUT^OE^Sl^^t 

[009 2] $ 5 tc . ffl^ipj^gp 52*5 (DffiigWZm 

Tii^tpnS^cRJ ) *^-rnT'feS*ncE5CTfiflfiiFh1 

x. If, SSft^iS R 1~ R 6lc ^ Tfct BBffi F h1~ F h4©ffi 
*/]<>£< U «M1^«R7lCO^T{±BSffiFh1~Fh4© 
ffl**#<-r*Ci:#TSSo cn&©*ttSKI«ttH7 
©liSgMSgR 6 0 & 6 * Ktb7—7tWjS.T-miM. L 

t*3< *, cn6<oBBffi<o«f*wsM^r}Ste"^(r^ra:a 

kETSo 

[0 0 9 3] ftfct, ^fno^T'fe, BM£Fh1~F 
h4cD o •60«^BBffl F hi «, <fc 0 /h«V>J*f¥^3 F T? 
©#EEtt*:ia-©^*fi*fcH:*fcSfcV\tei&©Hffl 

l l ± T-^Kj $ -t±T 1/ ^fc#fcti (Si; A, if JSSft^fiiDfr 
on^^ftfe S/jNB8ffiFhKC«feoT»^^#giJ-r 
5 c i: t «t o fc^f »> * ©Ba&ftfcB&ihpTte-e&So «'h 
MffiFh1{±C<D<fc-5&jii#*#LT^5fci&, CO«/Jn 
BDftFhKCOl/->Ttt«l^ffl«-^^rtSfC***)5-rti: 
— 3iE«fc LT33< C L^o 

[00 9 4] g/J^ffi F h1«±©MSH© 4 0©*8{t*)E 
#F1~F4* r^jftaM^*E»J i: JWWjW 
^g|5 5 4(i, *<9^<Dj£«¥"j5£gP5 4 a (0 1 2) Kfe 
VT, *fltfj«^s FT^SnT^**©BfrSi-C©» 
fl#J F *»f^^HBIt F h1~ F MZ^tl^tltm U 

Bws-eoiifitfj f jwswimimjk^ f i~ f 4©^-rntc 

[0 0 9 5] 

[$[19] Fh1 ^ F < F h2 

T-fentf, W^ff^E^F 1T©#I± i:¥U£U 
[0 0 9 6] 
[|R2 0] Fh4 ^ F 

T'fcfUf, *f$&»Mt*jE# F 4T'©WEEi:*iJ£-f §. 
[0 0 9 7] Sfc. «M^FaWMjK#F1~F4©^ 

[0 0 9 8] 

[St 2 1] F < Fh1 



(8) 1 1 -2 1 2 7 2 5 
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[0 0 9 9] •?• LT, #&SSfMjE#F1~F4{;:O^T 

a, ^©h^st*©^^ f **-n5©E#£fi-r3 i; tr 
(cSMt-rs * 3 afi^sr^-r*. #a*sf^*E» f 

1 ~ F 4©<, ^fn* 5 ©{f^f t lESttT"* 5 i: £ (is 81 
ff^j F tf&'MSgffl F hi <fc t) /Jn£ l/>C fc«rSc«-r« 0 
[0 10 0] cn&<D^S»»^E»F1~F4©ipJSSl5 
5 4 a*6>(D#M^aiiaftlia8S5 4 b (C-^-x. 6n, j e 

Si i*ffEE»fPbTv^*fc|iJ3esn*i:Sfc»4, c© 
SMSSiI^F C*Sttfk-T5Ci:(c*S„ iStcfx. 

oTV^v^ (**D*flKND»*aif) 1C(±, CKD 
[0 10 1] Sfc, WSftl»f¥*B»F1~F4©*¥iJ«SIJ 

20 *6o«^«*s^*ijs«^ f b t Lxm 7 nmm^- 

So 

[0 10 2] tC5t% H7tc^-TJ;9{c, fi^W^gP 
5 2*6 (VWmiZ.m 1 ^ SRfel fc»f^ * K»I5*» 5 

^ r fcjscrsui f hi - f M<Dm%mw."jmt-?zrcib 

JO JSUTBBffiFhl~Fh40jft»0*§*<'W««MSP6 0*5 
**5 lffl<OHBffl[*««K«'ffi^R»i:j6UTaR-r*o 

*5fB^ij^fi-^ s R*£/£s*iT*e>fT3 ct 3 tc-r 

So Cfttis /ci:x.tfll 1 2 <Oitm UffiSP 5 4 aO»f^ 

(tJlJSS-^S*, &%WZC<Dtt&mfeB5 4 a<Dti}(C 
^0 aiSlHllSi&jfA-r*c4:k:<}:oT31fi!tRl«6T?feSo 

[0103] <i-7. mwnjzmmtw— h>mnc 

*3^T, fSWPJSgp 5 2*5tB^^n/c:^fiJ^ff^S 
Rtt, 1»»«i31»6 0 t, y- Hil»5 6 i:, ttSttm 
SS5 7 i:tai2>Sft5o *fccofiiIi«[p]JfS5 7(c(i^ 

[0104] ^affliiss 5 7 (iffiww&fnt s r trnt 

• FWWi^Gi:LTy-h[H]SS5 6(c-%-x.S 0 y-FEl 
JO *», S/hB8fflFh1«tt)^:fr^:^T i S<tffil lwv-rn* 
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CO 1 0 5] COy-MHB5 6*»abfe1R*W3e« 
^SRIi, 1tffija98B 6 0^1 KLflSP 6 1 icXflZ 

n^o cosi mm%$6 1«, c<o*wpjffi«#sR*c 

cfc o T JWWtfWWfl* L ft p« - - « B K J£ U fcflWB 

K^-f/W 1 *^LTffiSS/T^^^2 0*ffi»t5i: 

[0106] h Btt 5 6 ^Tj£ IH LT««fflI 

SP 6 0 ^A* Lfc«WfflJEfl» S R ti, 6 0 

F«JO*2«HI»6 2»CA*Sn*o C(OSZfi!»6 2 
J*fts#fc J: * S/NHfll F hi W±0* -eoUK W 

[0 10 7] <i-8. iKid^e- kir>-», 

fS-^ S R fct*ft^¥flj£fl# F B k^A^J LfcH 7 <Djg» 
*-KlR»7 2tt, »fft{|IWI*J:0»tt*F©K» 
fcfcUfcTOt-FSWW-fco ccDSEKHr- F14, S 

[0 10 8] SttWfctt, Hi 3k:^-r*3k:, SH«c¥'J 

«*fcU fcfWjfflJfeflWF B*«SLT^-5K^1« 

FSrWW'***^ t-— TVW 2 a tcfe 6^1:^6 
8tt$tin^o HI 3*<DiB*fS11. S 12. ft 

[0 1 0 9] 0 1 4tt«BHE--Fiai8»7 3*cfBt§£n 
fcfcfcfcT* Ell 4(a)tt/hfiB-e«««Hg»*frd : e- 
1 4 (c)ttH 1 4 (a), (b) kttJHttfttf A&S&Nl : &-- 

f*wu *ft. mi 4(d), (e)«*n^n, *B#Pi^ 

4 (f)C4 1 [HlOjgii (y^a *y h/lrl/yO <o^^x 
[0 110] Cti601» ; e-KttHr£0/^7^-j'a 
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isasvF, fi»fi*BVDj3j:tfai(i«f«i«FBVTa 

[0111] Bl 3tcMoT> f— 2 a<DfEt®ft 
§*^3rr*C£:fc:«fcD. tRftsffill KDIBBltc/^yx— 

— R6Koi>T«ao^a»*#Afci/^#Jc:ttia l 4 (a) 

KftiB^-r * cfc o tc s ii~ s 64^iBa^^- 

Lfc^fc#tcl4. Ell 3 0»ttAK»F 
70 1, F2T*«01 4 (a)OJBft*— K*. J»f£*jE#F3. 
F4TttB 1 4 (b)©fift*r- F* * ft LT*5tt 
tf <fc I ^ SfcffflBW R OtCOV ^TO 3 — F S 01 — S 04 

[0 112] c©*5K:UTtB*Wje«^SRi:i»ff* 
WttflW F B fc J: o T t> i:otOJB»HE- Ftf»KSft 
&<h\ *OKft*-K*«£"r*/^^— **t*<Hl 4 
6DSg»^-FfB1SgP7 3*6«Ea*ti, H7 0BE«JR? 
iK®jgB7 5lc:W6nSo ^fttcjSUTffiffJ^EI- 
20 E 4fc jfift«EE*^it 5»nti±Si7 E 1 — E 4#fitt£ 

»ff®i ncewrso cm*, aw**<»tt**Ri 

-R7©v>rn^*Wft«±iO*7?irFLfti:*fe:. » 
fpffii i*fi»fti^Ltt«^k:X5>f F kJCcfc 

[0 113] 01 3<D"r— 7>]/7 2 a &Cte. 

JSIff * F A^/I^BBtf F hli^TTfe^^tcot^Tggift^ 

so ictiitftfii 1 tn^Atemftt-F* 

[0 114] c©J:34i«lcj:t), »flF**JS«^F 

ffi«*HPB»»7 5k:a*sn*«<, *ff**je«*F 

«Fh1t(±Olftff*;F^Jif^BHl llciPtoofck*© 
JSf^ffii l/MHft*fctt«*ajtt-r*J:3fc:a*o 
40 [0 115] ^4o. ?H»ff««R0h:o^Tl»ff*FO 

tt, «/h««Fhia±<D»ff*F*»ffffil licftlto-p 
T t *n*^N«ff«« R Ot?fc*tff fflftfc if J4iH c e> * 

[0 116] Sft, 0 1 3fe«fctfHl 40^JT(4S-ao 

osnT^*ft tmmmimms Rtmftxm&m 

50 [0 1 1 7] tCZT\ CtiZCOmW}*:- FMtRMmc 
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*5V>T, «/hHlffl[FhlW±<0»ff*F*H»frai 1 KAP 
frofcfc£©*ffi«fg^El~E4*SMS3-ti-3k:8\ flfi 

3 icflSJS 7 4 T'^LfcJ; b IC N tftafiSHIBg 5 7 (DttitlX 

Km&Lxmnc?- vm&i 2 b hmmm^t 

LTA^-eSo C©y- MUSS 7 2 bt±, 7—7)\<7 
fc8u K»t-HIB««7 3'N©Mft*-Hfl!>/<5*- 

* F £Mt/MHI F M <fc 0 />S ** ntfltti8OT G ttiM* 

a mmeflre s r tc n l towis * nr ts 9, a 

[0 118] tHt)*>. C©<fc o *fMjF 

* 0 , *<TJM±©IEHT 4!©*^* EP^ F 1~ F 4fc« L 

& < , c ©awfcwujfeas 54^ t>M.m*- Ymm 1 2 

46, c©J; 5 Jftf^FAMR/hBBffiF hi «*»);*: 

t^irt^tiffll 10SHlO«B£«flF«S««(c 
tt, 3ftta©y-hE»7 2 bfcfigfflLT, lffll«lsl»5 

7©m^T'fesi&a««^G^jffl-r-5*M^iS<*5 

©T$)5o 

[0119] S6fC» 013 <Vf—7)l 7 2a(i, j&H. 
^/U-;l/2 OfC^t-^iaiBCtfcS^gl^S^AW 
£L</\> T^rfr^ ^S^/^^2 Otc^LTV-5 
rt»Wa») »t>-afe 4: ^tcte, ^©frfc&^P^* © 

1 1 <o&m<Dmm*:- F*&mc%}m?% cttfx-% 

5 0 fctXiS, r*53l£aJLj <D^r.^-^g^riS«U 
T§l#WL&«R©.*j3Hflnfc:£5!Lfci:#fc:8:, »fffiB 

-rSCTi:(C, fctxH 0 1 4(f)Oi^j:7>->37 

[0 12 0] C©£?tc, WWtfWDmt>2>C~b7—7 
)V7 2 a©rtS*»#»**fe46t, 1t$S5aSS|56 OA* 
F3HRSI5 7 2 Ulx-^l/SfrmiffSStfA*) 

7 ©'If fSSttaSB 6 0 tt, (DS^KE^IE** 5 3^i 
5 5^«f/-cS:»^E»i&«3£-rSBB«»%, fLT> 
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Omm^e- FMtRffl 7 2 "\BK»e- KWl?- 7* 7 2 

[0121] <i-9. Mm$m>m7icis^x, mm* 

-HS*?SP7 2fr£ft;fr2nfcSgiEj*- K©><7*-* 
ftg»7 58iS^^5ltglHlSS7 6fc*LT*5*), 

* v $ n/c^e- f ©»^ sm&eew? e 1 ~ 

E4^\^3Mtti-r5o cntiot, J±ttiSf^E1~E4 

10 ^{tLt^o 

[0 12 2] C©^WS/S{±l3 3©Jftff 01C 

[0 12 3] £C3T% 07JCt3VTEES*^E1~E4 
imWi$5 1 i:EEm^?SE*)g|5 7 5 4:©5R^r»cm5£©E 

aresttsfttvs. u/cA^t, Ji«^?iKiftg|5 7 5 

20 glStlS. i±f«?E1~E4-N©^^fc<i;oTfg^ 

8©«^^g|55 1 a©"t"ti:<ft«7-f;l/**aft*tT*< 
Ct^T'tS. *©*3tcm«. IBftOlKHSEttC© 

*m <o m L-xmmm p ^ssfp* f ©aisttc^-r § c 

fc^-r?#5 0 *fc> »^FfcOVT©«/hBlfiSFh1«r 

JE*^Ei~E4©|gitfi^©ig>leJ;0fe^:€< urfe 

50 [0 12 4] SM^#©*flFA*tJ:jCSLTBffi^«J»>© 

C n»±, 0 7 ©ttffifflagR 6 0 6BH»^~ K»Rfl5 7 
4^©«^eaiigS*fiJfflLT, IE!/)*- K©^-5^- 
V *Sft*iJWk:#f Sit U^;l/lc-T § c t ic £ o Tit 

fcasmxioZv %.fc, mm%$5 1 hflE«^?ig®igi5 7 5 

fc *-{*{!: U E'B^E1~E4^P>©ft^©^!5 3i* 
EE«^E1~E4'N©i«jSI&©jMmi:*, X-T-y^ 

¥0 014(d). (e)<D&?&Mmm<DMm : £-h'*miRLX 

[0 1 2 5] m 1 4 (aJ—WWi^^Sttt— K©Jf£- 
tc^i, atflF^^S/jNHiffi F hi <t K> izZ^Wkftf} F ^Adx. 

x^zmq waamver % . »f^# aw* ^ f s 

W^SP 5 4 IC <fc o Tt£*0 ? tl, SKIKl^- K^fi?g|5 7 2a 

F ^ - * V Stt ft V) , 

BBl 1 ©ig|&;W?it-r5 0 
50 [0 12 6] <1-10. 1f$B^S@ 1 0 0©£&m&> 
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*ft*#»c Jftflsfc «k 5tt«*#* § fcft<DJ±Siil? E 1~ 

[0 12 7] LfttfoT. JtffflBl 1 JSJ:tf1IMi«3SiB 
2 1 ^3ficog|5p a p^^ti^f Ctfl:<, £4)ltffiMt* 

[0 12 8] CO»fpJBtt»je*fiJfflLfcfc<01?fe*fc 

& < H©SWI»»*»oAlc feftlMnr^T'feSo 

[0129] e/hiieiFhijcD/j^&JiifiMjF 
t? ©*to a & sift £ * * £ * <t a ic s n t u ^ fc 
ft, a*t)iMP»2««riB-eft*. 

[0 13 0] JlfWj^JtfWWOjl^teJioT 
Sift® 1 1 K^ZZmW)*- H*SCTffiK*oTV->« 
/-eft, Ifffl:»LTM%il«4A5C 

[0 13 1] Sft, ^ft^F©ffi/MSffiFhl*gM-rs 
^TIiffiO»M<J: t) fc«'hHffiFh1***fck:»5£ 

•r setter, mmmc&2>miLttffi±vsmT'&%o 
[0132] <2. m2mmmm>mi sbcoswio 
$ 2 ggffi^ag?&£iftffi^&Bo$^iftfi3f:D p t*a 

[0 1 33] HI SlC^T, C <£>£ 2 JgjSSJgfil©^ 
JPsftgPD P «Sft#t<: i5iMi©^%^ -y 
;H OTtCfcotfT^. Ci0?7f'U;H0Ttt, fc 

Mfif N^jOififTT h U ^XttlcIBBSftfcifiliESffifc^f 
LTV^S„ ^ft^OS^StfX^-y^gflir&^T&t), 
v h V9*iD&*A,%:mVLt LTX Y#fa<DSfttiH« 

^tH77-r3o 

[0 13 4] CO^y^^H OTii, JgJnHiS<Dt> 
Of£(B6f . (1) ftftm^fr 6 5=- £ yfrtfSftfg?!;: A 

*«tH"r*3tt«SCO*'y^^I/, (2) S^RRS*? 

(3) »*SE©KftK<fcoTig4i?tfttftfcflt 

[0 13 5] *-y?-/<iMoa$K4 2tt^7f/^;H 
0 TcoM^Ofcftcot^T-feO, EI^#!l<D<fc'3lc£'y?- 



(ll) »W1 l - 2 l 2 7 2 5 

20 

[0 l 3 6] El l 5<D«jj^&ftSI5D PCDgt^lifiStteEl 
3<Ot<D4:raitT'&«* < , C©0 1 5<E>«7jy&ftffl5D P 

70 Jg : PE1~E4J;iiilftfl5 1 1 s\<DWittJ3<Dtfitiit, Hfcft® 

i i 'xo^wiiitoiwfffiffls n*. 

[0 1 3 7] 121 1 6 0 1 5<D«3js}*ftg|5D PfcfUffl 
•r^«^rO ! rlii]ffli[E]SSg|5C TO«lfS 5, H7 4:|iU« 

V7 hft*ItC||^-rS<li:feT*#So COEI 1 6 ©frJiPlel 
S§p|5C T©^< o^itt Jim 7 i: iq C^fiKfc^* 

t a * * oi/ - xmm~r % „ 

[0 1 383 81 6(c:Jo^T, £>y^*/l> 1 0 T<0S 

20 mmmmmmm^s 1 Testis, ftgu 

£ -y 1 0 T#MfTNy1J<DV I- V ^XBS^JTfeS 

CtA^, C <0 jSftfiifi&^-r Slftfifiil^ SPIWy 

[0139] C Oj»ftffiB«^ S P *<J*ft«« R 1 ~ R 7 
O^fncfflS jW4SH««?£SS 5 2 IC «fe o Tffig;* 

[0140] -73, ii'aam?Ei~E4o^n^n©4Si ; ? 

30 MI£ e k ( k = 1 ~ 4 ) ttSS[®g|5 5 1 F KM?UBtyC.«lF-* 
5>tl£;^, CC0iHStg|5 5 1 Ft408<D«figA->e.fiiB«SE 
g|5 5 1 b«:*BSb/ct>©lCffl^-r-5o f^t?^, Cco£ 
2HfiSmilcfcntS^m4BO^a^-y^/^-;b 1 0 
T*ffifflUTff5fc«>, JE«*^E1~E4©tfl±l*/±A^ 

[0 14 1] 5 1 F <D&tlT'2b2>m'<eMm S F 

tt*fls2j!pJ3£«5 4(cm77$tXT, *<0«ft*F*^^f 

n<D^ft77E»F0~F4 (Ell 1) <D?%<r)\,>-rtucm 

[0142] JM«©««fe«fct/ftft«s i mmmmtm 
«t-**o c <^>£ 2 mmmmxim 1 mmmm<o^@ic 

'>!SrV^V>3f"MA^So -T*t>-fe, E*^E1~E4 
cDffi^^ffi ek (k= 1—4) ICJ;^ Tt»ftffl«%1#3£ 

«. ^ftfM^ R 1 — R 70^n ; m^l:bi|iSWA 
50 «fco^*-&t±m2HSE^£0«fc3lc^-y^>'^;H 0T 
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[0 14 3] Sft, 0T**Uffl"r*k, 
WIEek (k = 1-4) fr&OfMMMW^Bfc:* 

[0 14 4] <3. K3?KM0Btt>Hl 7ttCO«iO 
JB3*^»Klft>fr*«««Sytt«2 0 OOftttftttH 
"M&tK Hi 8*4*©IEffiHW5o ctolfi*^8I 
2 0 0 tt rJ«S!<D« 1 #'J£: LTOl^ 

ffl©y-A«4:ftoTV*o CC0'lt$gg^Sg2 0 Ott 

aweo/N^v^ o i ©iSMsicuffBi l^istb 

i 5©*y^*;n o Toimmcm^ &o c« 
si i^6*(o«^«Mtffi^*j»iiitt»«. mmm& 

[0145] Bl 7©»^ffi l l tett, ffiS*^*/l/ 

Si?n§ 0 mt%&^wi/>?2 o i ©i^ffl^Bi 1 7 

»fWB«R1--R4«¥EEbT»ff , r*o COjfEESiffO 

*MM*2 io (Hi 8) jFaatrsfctfefc. JSMtffii 
0 <D»m±SS i * cfc 2 ^ssmfii t: w«t* *o 

[0 14 61-77. C©f«$/T8l2 0 0m ^"J 
>>>^2 0 1 Ofl|ffitlS)»^?y2 0 3*R»T^ 
%o Ml 9lcWfflH£LT?jVrJ;'5fc:, /n^V 

^2 0 1 <D*ffi2 2 OtC^^ffiy-X^^— 2 2 A^M 
»THJa*fM$*:/2 2 1,2 2 2 *,ktf+*Jftfls#* 
y2 2 3«WKnT^5o cn6Oi£*#V2 0 
3, 2 2 1 -2 2 3i±fei:*tf^ y— AOlBSfi/»7. 

ft^aiff ft if o a t « c # t» # * o wtc « , 

Cfte><D05£## ^2 0 3, 2 2 1-2 2 3^a^» 
^2 0 1 tioftS©5«8»a»Ofit?Jlfttio 

[0147] «e*(oc©a<o*H-ett*iia^iBffi«4a 

V>/c 0 L*Lft#6* CO^SSmS©1tffi*^S2 0 

o x*\tfo&wmm±.<omm 1 1 i?tiittA*^* 
(Dmc&rc tic^v. iffiMs©*<<Dffia*«s» 

[0 l 4 8] S etc. fie*0«HTttH3e**V?£*ttf 
R 1 - R 4©S^rt cfc ffiH*< Pl^Tfe 3 /c#>, 



(12) «fP*W 1 1 -2 1 2 7 2 5 

[0 14 9] &*5, ID 1 7tC^-<£Mc>'^v ? >'^2 0 

lS^7f 2 0 2-^a^Ua— AHfiE^>f Z^WiSE 
*<0*Bt?t>±ffiM SJM^OffitcEBStiTl^Co Lfr 
Lft^e, il©S6*«ttO««K:*5t**H«#*V2 0 
3, 2 2 1 - 2 2 3(1 ItS^EO^rtSfcjSUfc 

10 ©8^^2 0 3, 2 2 1 —2 2 3C±y— ArtSlcBB 

[0150] co±3ay-^«*i»»ao««asaH 
— ) ©«i#tc^t»^raf¥ffii ncfii^xsctfe 

20 [0 15 1] $ft, EEfliK^ E1~ E4K:#**iSHtt<0 

so. ^nk:<fcory-Aaifto*«*S6^*iftp-rs 

[0 15 2] <4. flS<OHfli«JB>H2 OteiKDfgWO 
tt*a^»«i: trftfflpTfl6ftfifi©«l*^-rHT?*t). 

w««*ffi2 lSitffoitiaoftjiffii i ©— 

Olfc^U ^±tc|§3 0 3^g^TffJ±^£rftDX. 
OO, — AiBS^>r>3 0 2tCjftoT THJ $fc 

U l~ L J 077^^3 0 3 ^®j£H±3h. CO^Ua 
-A0^^3 0 1 Om^tf^flldftT&m LOOHS 

[0 15 3] gcfc, *flDfiSMgi|BH ^B^tC&^T 
»flsLTl^*#y a — AO$Z*3 0 1 OfifitCcfcoT^ 

S^3 0 l *EHYLrttc&«i:#tctt/Mgi|@T% EF^ 

tt*fi«-e»ffiBi l^iSi&^^^o cntccfc^r, J* 

[0 15 4] m2 2«CO<t5*«flB*H3K-r*fc«)<0 

m<om 7 fe§i/Him2Hflgjgso0 1 6 «tDsae» 
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